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THE EFFECT OF LIVER THERAPY ON THE NEUROLOGIC 
MANIFESTATIONS OF PERNICIOUS ANEMIA. 

I 

By Benjaaiin M. Baker, Jr., M.D., 

James Bordley III, M.D., 

AND 

Warfield T. Longcope, M.D., 

BALTIMORE. 

(From the Medical Clinic, the School of Medicine, Johns Hopkins University and 

Hospital.) 


Since the introduction by Minot and Murphy^ of liver in the 
treatment of pernicious anemia, there has been considerable dis- 
cussion in the literature as to the influence of the liver diet on the 
progress and the prevention of the nervous symptoms in this affec- 
tion. The intensive study which has been devoted to this subject 
has, moreover, given rise to a reconsideration of the form and situa- 
tion of the lesions in the central nervous system, and the relation 
of subacute combined degeneration to the anemia itself. 

It is a generally accepted fact that symptoms referable to altera- 
tions in the nervous system, occur in a very large percentage of cases 
of pernicious anemia. In WoltmanV series of 150 cases they were 
present in 80.6 per cent. Schilling® considers, for practical purposes, 
that some part of the nervous system is affected in practically all 
cases of pernicious anemia. This cannot be interpreted to mean 
that an extensive ‘‘Funicular myelitis” or myelosis, as Henneberg'* 
terms it, occurs invariabN in every case of pernicious anemia, but 
signifies that such slight symptoms as numbness and tingling in the 

VOL. 184, NO. 1. JULY, 1932 
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extremities sliould be ascribed to some cHange in tlie nervous system. 
According to Simons, Zador and Bielschowsky® the glossitis is to 
be attributed to, or at least is associated with, alterations in the 
peripheral nerves and should therefore be included among the most 
common manifestations of injury to the nervous system. 

Minot and Murphy® suggested, in their report on the treatment 
of their first 105 cases of pernicious anemia by liver, that a favorable 
effect on the course of tlie nervous symptoms might be observed. 
Since then there has been much discussion as to how much effect, 
if any, liver diet has upon the nervous symptoms. Ordway and 
Gorham,^ McAlpin,® Starr,® Seyderhelm,^® Naegefin and Smithburn 
and Zerfas^® have observed slight if any benefit upon tlie progress 
of the nervous symptoms. Seyderhelm*® goes so far as to say that 
the liver diet has no effect on the symptoms referable to the combined 
degeneration and that in spite of relief from anemia the disease 
progresses to a “pernicious myeloencephalotoxicosis.” 

On tlie other hand, there are published descriptions of an increas- 
ing number of isolated cases, together with several reports of fairly 
large series of cases, which show tliat the use of liver, in adequate 
dosage and administered over a sufficiently long period of time, 
may result in both sj’-mptomatic and objective improvement in at 
least some of the symptoms and signs due to involvement of the 
nervous system in pernicious anemia. Lottig,'® from an .experience 
with 5 cases of combined degeneration, was favorably impressed 
by the possibilities of benefit from liver therapy. Schilling,*^ review- 
ing. 80 cases of pernicious anemia treated by liver, states, without 
detail, that remarkable improvement in nervous symptoms fre- 
quently occurs. Ungley and Suzman*® review 61 cases of pernicious 
anemia, all of which showed nervous symptoms, and 30 of which 
were treated by liver. In 63.9 per cent the first symptom of the 
disease was one suggesting involvement of the nervous system. 
The symptoms were referable, they believed, to lesions in tlie pos- 
terior columns, the lateral pyramidal tracts or to combined degener- 
ations of the spinal cord. Of the 30 cases treated with liver, 17 
improved, 8 were unimproved, and 5 died. Of 31 cases not treated 
by liver, none improved, 3 were unimproved and 28 died. Eight 
of the 17 improved cases were at work. Numbness and tingling, 
present in all 30 cases, disappeared completely in 10. Girdle sensa- 
tion disappeared; incoordination and ataxia disappeared in 10 cases. 
Changes in cutaneous sensation, present in 12, became normal in 8. 
Astereognosis, present in 2, disappeared in 1. The knee jerks 
remained unchanged. Babinski reactions, present in 9, disappeared 
in 5. Disturbances of micturition, present in 7, disappeared in 6. 

Kichardson*® states that improvement has occurred when the 
symptoms were tabetic in type, but that when tlie spastic form of 
combined degeneration occurred, improvement was not observed; 
and that, in spite of a satisfactory increase in hemoglobin and red 
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blood cells, the symptoms and signs might progress rapidly. David- 
son, McCrie and Gulland,^^ Henning^^“ and McAlpin® have come 
to much tlie same conclusion. 

In a recent article (1930) Sturgis, Isaacs and Riddle^® have 
apparently modified somewhat their original view, and state that, 
in their series of cases treated by liver, not only the slight neurologic 
manifestations but sometimes symptoms and signs, that are appar- 
ently due to extensive funicular degeneration, may improve to a 
remarkable degree. Farquharson and Graham^® report the results 
of treatment of 50 cases of pernicious anemia, IS of which had well- 
marked symptoms and signs of subacute combined degeneration. 
Ten of tliese 18 cases showed marked improvement, 4 were definitely 
improved but still incapacitated for work; in 2 the process was 
arrested or slightly improved; and 2 died, 1 of pneumonia, the other 
after leaving tlie hospital, probably of myocardial failure. In no 
instance did they note an increase in tlie nervous manifestations 
when adequate amounts of liver were given, with the possible 
exception of 2 cases in which contracture of the legs became more 
marked. The improvement which they noted occurred in such 
symptoms and signs as numbness and tingling, loss of vibratory 
sense, ataxia, changes in cutaneous sensibility, loss of knee jerks; 
extensor plantar response; disturbances in micturition and laryngeal 
ataxia. They state that the greatest improvement oecurred from 
2 to 6 months after the liver diet had been started; that the patients 
with recent involvement of the nervous system improved most; 
that on inadequate amounts of liver or with the irregular adminis- 
tration of liver relapse occurred with rapid progression of symptoms, 
and that the average daily dose of liver required was 250 gm. 

Sturgis and Isaacs®® have found that whole pig’s stomach, dried 
and ground, is very effective in producing a remission in pernicious 
anemia, and it is important to know whether this form of therapy, 
as Avell as liver or liver extract, is capable of arresting or affecting 
beneficially tlie nervous manifestations of the disease. So far, there 
is little information on this point, though Sturgis and Isaacs state 
that the effect upon the clinical symptoms cannot be differentiated 
from that produced by liver. Conner®^ makes the same statement 
and reports the disappearance or improvement of numbness and 
tingling, wealoiess and mild psychic disturbances. 

In a previous note®® we have referred to the alterations that have 
been brought about in the neurologic symptoms in pernicious anemia 
as a result of treatment with liver or liver extract. In a series of 
44 cases there were 39 who showed some definite evidence of involve- 
ment of the nervous system. Among these we have included cases 
with numbness and tingling in the extremities, and with dimin- 
ished or lost vibratory sense. In 8 of the 39 cases there were defin- 
ite symptoms and signs of outspoken combined degeneration. 
Of the total 39 cases some improvement was noted in 24 (61.5 
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per cent), no improvement could be detected in 14 (36 per cent), 
and 1 patient grew worse. The detailed list of tlie symptoms and 
signs observed in tliese patients, with the figures giving the total 
number of symptoms and signs that improved, tliat remained unim- 
proved or grew worse, are given in the following tables. Am ong 
tliese cases were to be found most of the common symptoms and 
signs referable to disease of tlie nervous system in pernieious anemia; 
and in addition some manifestations tliat are decidedly rare. 
Numbness and tingling occurred in 34, absent or diminished vibra- 
tory sense in 32, weakness in 44, ataxia in 19, Romberg’s sign in 15, 
Spasticity in 9, hyperreflexia in 7, hjqioreflexia in S, plantar exten- 
sion in 9, disturbed cutaneous sensibility in 7, sphincter disturbance 
in. 6, psychic disturbance in 7, loss of potentia in 5, paralysis of 
diaphragm in 1. 

Though all of tlie patients have been treated with liver, or a com- 
bination of liver and liver extract in large amounts, it has not been 
possible to follow all of them witli sufficient accuracy or for a long 
enough period of time to determine what the final result of this 
treatment has been. The importance of tlie duration of treatment 
will become apparent in two of the succeeding tables. Table 1 illus- 
trates the results obtained in the entire group of 44 patients who 
were treated for periods varying from 2 weeks to 40 months. 


Table 1. — The Occurrence op Signs and Symptoms of Central Nervous 
Systeji Ini'olvement in 44 Cases of Pernicious Anemia Treated by Liver 
OR Liver E.xtract for Periods Varying from 2 Weeks to 40 Months 
AND the Results Obtained. 

Sta- Not 

Im- tion- fol- 


Numbness and tingling 
Absent vibratory sense 
Diminished vibratory sense . 

Weakness 

Ataxia 

Romberg’s sign .... 
Disturbed position sense . 

Spasticity 

Increased reflexes .... 
Diminished reflexes 
Plantar extension .... 
Disturbed cutaneous sensibility 
Spliincter disturbance . 

Psychic disturbance 

Loss of potentia* .... 

Total observations 
34 males; 10 females. 


Cases. 

Well. 

proved. 

ary. 

Worse, lowed. 

. 34 

6 

11 

12 

2 3 

16 

1 

1 

10 

4 

16 

2 

3 

6 

1 4 

44 

4 

36 

3 

1 

. 19 

1 

12 

2 

1 3 

15 

2 

3 

8 

2 

14 - 

1 

2 

8 

3 

9 

1 

1 

5 

2 

7 


1 

2 

4 

8 

1, 

1 

3 

3 

9 

2 


5 

2 

7 

2 

1 

3 

!! 1 

6 

2 

3 

1 


7 

4 

2 


1 

5 

3 

1 

i 




— 

— 

— 

— — 

. 216 

32 

78 

69 

5 32 

* Data available on only 5 cases. 


Table 2 illustrates the results obtained in 23 patients selected 
from the entire group, who were treated for more tiian 6 months. 
Here the improvement in signs and symptoms of involvement of 
the nervous system has increased considerably and amounts to 
55.17 per cent. This ratlier slow improvement has been noted 

repeatedly. 
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Table 2. — Results Obtained' in 23 Patients Tkeated by Livee or Liver 
Extract for More Than 6 Months. 





Unim- 

Not 


Cases. 

Improved. 

proved. followed. 

Numbness and tingling . 

-. 18 

10 

7 

1 

Absent -vibratory sense . 

9 

2 

6 

1 

Diminished -vibratory sense 

S 

3 

4 

1 

Weakness 

23 

22 

1 


Ataxia 

9 

7 

2 


Romberg’s sign 

7 

3 

4 


Disturbed position sense 

8 

4 

4 


Spasticity 

4 

1 

3 


Increased reflexes .... 

4 

9 

1 

1 

Diminished reflexes .... 

4 

3 ® 

1 


Plantar extension .... 

4 

3 

1 


Disturbed eutaneous sensibility 

5 

3 

2 


Sphincter disturbance . 

3 

3 



Psychic disturbance 

4 

4 



Total observations . 

. no 

70 

36 

4 

Excluding weakness, signs and sjuiiptoms improved, 55.17 per cent. 
Excluding weakness, signs and sjunptoms unimproved, 40.23 per cent. 
Excluding weakness, signs and symptoms not followed, 4.60 per cent. 



Table 3 shows the results obtained from treatment of less than 
6 montlis’ duration, and it is to be noted that the improvement in 
the signs and sjmiptoms is much less striking than is illustrated in 
Table 2, and amounts to only 31.25 per cent. 

Table 3. — Results Obtained in 21 Patients Treated by Liver or Liver 
Extract for Less Than 0 Months. 

Uniin- Not 



Cases. 

Improved. 

proved. 

followed. 

Numbness and tingling . 

16 

7 

7 

2 

Absent -vibratory sense . 

7 

, , 

7 


Diminished -vibratory sense 

8 

2 

2 

■ 4 

Weakness 

21 

19 

2 


Ataxia 

10 

7 

2 

1 

Romberg’s sign 

8 

3 

" 4 

1 

Disturbed position sense 

6 


6 


Spasticity 

5 

2 

• 3 


Increased reflexes .... 

3 


1 

2 

Diminished reflexes .... 

4 


2 

2 

Plantar extension .... 

5 


5 


Disturbed cutaneous sensibility 

2 


1 

1 

Sphincter disturbance . 

3 

2 

1 


Psychic disturbance 

3 

2 

1 


Total observations . 

. 101 

44 

44 

13 


Excluding -weakness, signs and synaptoms improved, 31.25 per cent. 

Excluding weakness, signs and symptoms unimproved, 52.5 per cent. 

Excluding weakness, signs and symptoms not followed, 16.25 per cent. 

, Table 4 shows the results obtained in 8 cases (selected from those 
in Table 2) of outspoken combined degeneration which have been 
treated for 10 months or more. The definite improvement or dis- 
appearance of such objective signs as spasticity, plantar extension, 
and changes in cutaneous sensibility must lead to the conclusion 
that some actual change has taken place in the lesions of the nervous 
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system. Of the signs and symptoms exhibited by the 8 patients in 
this group, 58.9 per cent showed improvement. 


Table 4. Results Obtained in 8 Cases op Outspoken Subacute Combined 
Degeneration of the Spinal Cord Treated by Liver or Liver Extract 
FOR More Than 10 Months. 


Numbness and tingling . 
Absent vibratory sense . 
Diminished idbratory sense . 

Ataxia 

Romberg's sign .... 
Position sense . B . . . 

Spasticity 

Increased reflexes .... 
Decreased reflexes 

Babinski 

Disturbed cutaneous sensibility 
Sphincter disturbance 




Unim- 

Not 

Cases. 

Improved. 

proved. 

follon'ed. 

8 

4 

4 


6 

2 

3 

1 

2 

, ^ 

2 


8 

6 

2 


7 

4 

3 


6 

4 

2 


4 

1 

3 


3 

2 

I 


3 

2 

1 


2 

2 



4 

3 

1 


3 

3 




Total observations . 

Improved, 58.93 per cent. 
Unimproved, 39.28 per cent. 


56 -33 22 


1 


Another point which has impressed us is the rapid return of 
symptoms and signs when the liver is reduced in amount or is actu- 
ally omitted. This has occurred in several instances, and we have 
noted a second period of improvement when proper amounts of 
liver were again added to the diet. We have further 'observed the 
most favorable outcome in those patients who have conscientiously 
consumed large quantities of liver and liver extract daily. It has 
seemed that 400 gm. of liver or its equivalent daily was essential 
in some instances, and many patients have taken more. 

It is important to know whether the improvement in neurologic 
symptoms can be correlated with the rise in the blood count. In 
the following table the improved and unimproved cases are charted 
against the blood count when originally seen, and the blood count 
when the patient was last seen. 

Table 5. — Results in Relation to Red Blood Cell Counts. 





Original R. B. C. Counts. 




Millions. 


No. 

Condition. 0-1. 

1-1.0. 

1.5-2. 2-2.5. 2.5-3. 

3+- Total. 

24 

Improved ... 2 

8 

5 5 1 

3 

14 

Unimproved . . 2 

2 

3 3 

4 

1 

Worse . ^ 

1 




— 

— 

— — — 

— — 

Total 39 

4 

11 

8 8 1 

7 39 



Last R. B. C. Counts. 





^Zillions. 


No. 

Condition. 1.5-2. 2-2.5. 

2.5-3. 

3-3.5. 3.5-4. 4-4.5. 

4.5-5. 5+ Total. 

24 

Improved 

1 

3 4 

10 6 

14 

Unimproved 2 

1 

5 3 1 

1 1 

1 

Worse 

. . 

1 






— 

— — — 

— — — — 

Total 39 

o 

2 

5 6 6 

11 7 39 
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From tlie above table it can be noted that of the 24 cases that 
improved, the red blood corpuscles, after treatment, were above 
4 million in 20, above 4.5 million in 16, and actually above 5 million 
in 6. Of the 15 cases that did not improve the red blood corpuscles 
failed to react 4 million in 11 instances and were above 4.5 million 
in only 3 instances. It has seemed, therefore, that although the 
correlation between improvement in neurologic symptoms and 
marked increase in red blood corpuscles is not absolute, yet it is 
noticeable that pronounced improvement is usually associated with 
a high red blood cell count. This, however, may not be true in 
isolated instances. 

In order to illustrate the exact course of the disease, the following 
cases are reported in brief : 

Case Reports. Case 1._— E. A., Unit No. 29913, a white male, aged 64 
years, a farmer, was admitted to the Johns Hopkins Hospital, March 7, 
1930, and discharged May 18, 1930. He complained of paralysis of the 
feet since Clnistmas, 1929. The family history was unimportant, and the 
past history revealed that he had enjoyed singularly good health. 

He dated the present illness to June, 1929, when after a fall, cramphke 
pains appeared in the feet and legs. Immediatel}'- after this accident, he 
noted progressive weakness and a difficulty in controlling his feet, saying 
that he could not tell where they were unless he looked down at the ground 
to see. By August, he was unable to walk without a cane, and "prickly- 
numb ” sensations had appeared in both feet. By November, he was unable 
to walk without assistance, and in December his disability had become so 
great that he was forced to take to bed. In February, 1930, incontinence 
of urine and feces set in. 

On 'physical examination he was found to be an emaciated, pale, large- 
framed man with marked atrophy of the papillee of the tongue and with 
complete adentia. The chief points of interest in the examination were 
referable to the central nervous system. The skeletal muscles were 
extremely wasted and flabby, and there was a flaccid paralysis of both lower 
extremities. Strength was relatively good in the arms and hands. There 
was complete paralysis of the diaphragm which was confirmed by fluoro- 
scopic examination. There was complete loss of sense of position in the 
feet, ankles, and knees, and there was great impairment in appreciating 
touch, pain and temperature stimuli as far as the fourth dorsal segment. 
Below the anterior superior iliac spines, vibratory sense was almost com- 
pletely lost. The abdominal reflexes, knee kicks, and ankle jerks were 
completely absent, and there was a bilateral, positive Babinski sign. He 
was both irritable and depressed. 

Blood. R. B.C., 2,540,000 per c.mm.; Hb., 64 per cent; W. B. C., 
7400 per c.mm. Examination of the smear revealed moderate anisocjTosis 
and poikflocytosis. The urine showed evidences of an extensive urinary 
tract infection. Even after histamin, the stomach secreted no hj^drocliloric 
acid. 

On March 9, 6 vials daily of Lilly’s liver extract were started, and on 
March 18, the reticulocytes reached a peak of 6.5 per cent. 

Course. At the time of discharge, the blood count had risen to R. B. C., 
5,170,000 per c.mm.; Hb., 104 per cent, and W. B. C., 7800 per c.mm. 
The weakness had improved considerably, so that he could flex both knees 
and move both legs about in bed. Normal diaphra^atic movements had 
returned, and the rectal incontinence was much diminished. The other 
neurologic disturbances remained unchanged. He left the hospital against 
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advice, and unfortunately it has not been possible to collect any additional 
data. 

Smnvwry. A case of pernicious anemia with rapidly advancing combined 
degeneration of the cord and urinary infection, in which slight but definite 
improvement occurred in both subjective symptoms and in some objective 
signs. 

C.vsE 2. — E. H., Unit No. 12295, a white male, aged 44 years, was 
admitted to the medical service of the Johns Hopkins Hospital hlay 25, 1927, 
complaming of shortness of breath; subsequently he has been readmitted 
frequently, the last time September 22_, 1930. In the past he had enjoyed 
excellent health. Ten months before initial entry, the present illness began, 
and he noted breathlessness on exertion, associated with a general weakness. 
He had become pale but had never had glossitis, paraesthesias or diarrhea. 

Physical examination showed a general pallor of 3 ^ellowish tint, slight 
pitting edema of the ankles, and the palpable edge of a hard spleen at the 
costal border. There was no atrophy of the lingual papilla and no signs 
indicative of central nenmus system disease. 

Examination of the blood revealed R. B. C., 1,800,000 per c.mm.; Hb., 48 
per cent, and W. B. C., 6400 per c.mm. In the smear there was marked 
anisocjdosis, poikilocjdosis, macrocj’tosis, and manj^ nucleated red blood 
cells. The van den Bergh test showed an indirect reaction of 6 units. The 
Wassermann reaction was negative. Gastric anatysis revealed 5 degrees 
of free hj’drochloric acid after an Ewald test meal. The test, howei^er, has 
been repeated many times, and even after the administration of histamin, 
there has never since been free hydrochloric acid in the gastric secretion. 
He was given adequate doses of liver and discharged much improved 5 
weeks after admission with a hemoglobin of 82 per cent and R. B. C., 

2.800.000 per c.mm. 

Course. TIuree months after discharge he returned feeling as well as he 
ever had in his life with a blood count showing Hb., 90 per cent and R. Bi C., 

4.200.000 per c.mm. Six months later, 2 months after an appendectomy 
at another hospital, he returned feeling weak, tired out and complaimng 
of painful swelling of the arms and legs. He was readmitted to the hospital 
with temperature up to 101° F., and a leukocytosis ranging between 10,000 
per c.mm . and 13,000 per c.mm . The red blood count had f aUeu to 3,000,000 
per c.mm., and the' hemoglobin to 70 per cent. Over both legs there were 
multiple, small, red, elevated, tender areas which were characteristic of 
phlebitis migrans. He was given 400 gm. of liver dailjq but the blood count 
did not rise and there was no reticulocjde response. The temperature 
returned to normal, and though the thromboses disappeared, the Ieukoc 3 rte 
count nei'er became normal up to the time that he left the hospital. 

He did not return for 7 months, when he gave a storj’’ of having almost 
entirelj^ discontinued liver 4 months pre\dousl 3 '. He had grown worse 
steadily with weakness, breathlessness on exertion, progressive numbness 
and tingling in the hands and feet, and increasing paUor. The red blood 
count had fallen to 2,400,000 per c.mm. and the Hb. to 60 per cent. Vibra- 
torj’’ sense was almost completely lost below the knees but there were no 
other neurologic disturbances. He was told to take 5 rials dail}’’ of h'illj’’’s 
liver extract, and to supplement this writh 2 or 3 pounds weekly of cooked 
liver. He did not return, hownver, for 5 months, though he followed instruc- 
tions religiously. During the interval, he had had repeated sore throats, 
attacks of bronchitis, and he had remained weak and generally poorlJ^ 
The numbness and tingling had become worse, and he had noticed that he 
wns extremely clumsy with his hands, w’as unable to button buttons and 
that his handwriting had become almost illegible. He constantly felt as n 
he were walking on cotton, and when he walked in the dark he was unabk 
to tell where his feet were, and ver}- often was forced to seek support. 
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The temperature was 101 ° F. and the leukocyte count was 20,000 per c.mm. ; 
R. B. C., 4,100,000 per c.mm.; Hb., 82 per cent. The tongue was verj'^ sore 
and red, and there was advanced atrophy of the papillai. Though there was 
slight pitting edema of the ankles, there was no other evidence of phlebitis. 
His gait was definitely ataxic, and his station was so unsteady that when he 
closed his eyes he almost fell. Vibratory sense was lost on both sides below 
the iliac crests, there was partial loss of sense of position in the feet, and he 
•was extremeb'' ataxic with finer movements both in the hands and feet. 
Careful search was made for infection in the upper respirator}’- tract, the 
lungs, teeth, gair bladder, and genitourinary tract, iDut none was found. 
After remaining in the hospital for a short period the temperature became 
normal and he was discharged unimproved. 

Five months later as his ataxia had increased he was readmitted to the 
hospital and remained on the ward for 8 months. On admission the neuro- 
logic findings were as described above. Blood examination revealed R. B. C., 

4.100.000 per c.mm.; Hb., 85 per cent; W. B. C., 16,000 per c.mm. There 
was constantly a little fever but never over 100.5° F. Again the most care- 
ful search for some obscure hidden infection was without result. He was 
given enormous quantities of liver in the form of cooked liver, raw liver 
emulsion, Castle and Bowie’s extract and Lilly’s and Valentine’s extracts. 
For months at a time he took as much as 10 pounds of liver weekly, or its 
equivalent in extract, and left the hospital with Hb., 81 per cent; R. B. C., 

3.600.000 per c.mm.; W. B. C., 14,000 per c.mm,; and no definite change in 
the neurologic disturbances. Thyroid extract, and large quantities of 
vitamin B had been administered in addition to liver. 

Summary. A patient who under treatment, which however, had been 
discontinued for long periods, developed signs and symptoms of combined 
degeneration of the spinal cord. The course of his illness was complicated 
by several infections. Even on enormous amounts of liver and various liver 
extracts, there was no improvement and perhaps some progression of the 
neurologic signs and symptoms wth the persistence of some anemia. 

Case 3. — E. J., Unit No. 24724, an actress and acrobatic dancer, aged 
29 years, was admitted to the Johns Hopkins Hospital, May 14, 1929, 
complaining of numbness in her legs and “weakness” of such a degree 
that she was unable to walk. 

The patient’s mother, who died in her 42d year of an “ inflammation of the 
kidney,” was considered “very anemic” during the last several years of her 
life. The father died at 59 years of “Bright’s disease.” The patient had 
no sisters and her only brother died at 40 years of tuberculosis. 

Aside from measles, mumps, pertussis and varicella in childhood, she 
had had no infectious diseases and no serious illnesses until 1926. In 1918 
she had had a laparotomy at winch time her appendix and possibly some 
pelvic organs had been removed. From the age of 16 years she had followed 
the theatrical profession as an acrobatic dancer, and, owing to constant 
travelling, her dietary habits had become very poor. 

Her 'present illness began about October, 1926, 2§ years before admission, 
when, during the course of one of her dances, she “strained” her back. 
Two or 3 days later she developed pneumonia and was in bed for about 3 
weeks. During convalescence she noticed for the first time a numbness 
in her feet. At that time her blood was examined by a physician who told 
her that she had too few “red corpuscles” and advised her to rest and eat 
liver. This advice she ignored. In the latter part of November, 1926, she 
had regained sufficient strength to return to the stage. Although aware of 
numbnessdn her feet from time to time she felt quite well, and continued to 
work until the spring of 1928 when she developed “septic poisoning” 
supposed to have arisen from a bad tooth. After 7 weeks in bed. she 
recovered slowly and returned to work in the early summer of 1928. In 
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November, 192S, she had an attack of “pleurisy” ■with fever, severe pain 
in the right chest, and nausea and vomiting. Coincident ■with the “pleurisy” 
there was perhaps a slight increase in the numbness of her feet. In February, 
1928, she developed “flu,” had high fever, chills and delirium, and was in 
bed for 2 weeks. In March, 1929, she returned to her acrobatic dancing. 
About the first of April the numbness in her feet seemed to creep upward 
toward the knees, and for the first time she had trouble in controlling the 
“muscles of her legs” during her dances. Toward the middle of April her' 
legs felt numb all.over, were frankly weak, and her knees ■were so “wobblj’^” 
.that they gave awaj'^ beneath her several times. Her gait became imsteady 
and insecure, and at night she had severe “jumping cramps” (when 
obsen^ed on the ward they were found to be clonic contractions) in her 
thigh muscles. April 20 she found it impossible to continue ■with her 
dancing. About this same time she also noticed weakness and stiffness of 
her arms and hands, particularly in grasping objects. The first of May her 
tongue and mouth became sore. Ma 3 ’^ 12 she developed numbness and 
tingling of the palmar surface and fingers of the left hand. When she came 
to the hospital May 14 her legs had become so weak and uncontrollable 
that she had to be supported by friends. Additional sjnnptoms noted were: 
increasing constipation, requiring a purgative for almost everj’^ bowel 
movement, frequencj" of urination and loss of 20 pounds in weight in 3 
months. 

Physical examination. Temperature, 99° F., pulse, 68; respirationSj 18; 
blood pressure, 120 systolic and 60 diastolic; weight, 131 pounds; height, 
5 feet 3| inches. A well-nourished woman ■with unusually well-developed 
muscles. The lingual papill® were quite prominent. There was no stoma- 
titis, glossitis or papillar}’^ atrophy. The heart and lungs showed nothing 
abnormal. The muscles though ver 3 ’^ well developed, were in general some- 
what weak. In both hands the grip was diminished. Both legs were weak 
in all muscle groups but could be moved voluntarilj" in any_ direction. 
There was marked spasticitj' of the legs ■with resistance to passive motion 
at the knees and ankles. There was no localized muscular atrophy and no 
fibrillarj’^ twitcliings. In the finger-nose and finger-finger tests the arms 
showed no ataxia or tremor. The heel-knee test showed marked clumsiness 
and ataxia of both legs. The patient could not stand ■without support, and 
■with the eyes closed her station became verj’^ unsteady. Attempts at 
walking revealed a spastic, ataxic gait. Passive movement of the toes and 
feet was not recognized, and the patient had not the vaguest conception of 
their position in space. The sense of position was good in the arms and 
hands. She complained of severe constipation and frequencj' of urination 
but otherwise nothing to suggest sphincter disturbances. _ 

The speech was somewhat slow but articulation was quite clear in repeat- 
ing test phrases. There was no suggestion of “slurring” or “scanning” 
of speech. 

Sensory. Numbness in the fingers and palm of the left hand; numbness 
,of the legs was of such a degree that she felt as if they had been cut off at 
the hips. No demonstrable alterations in cutaneous sensibility in the arms. 
Sensation over the trunk normal except for a sense of pain when pressure 
was made upon the second and forth lumbar vertebrs. In both legs below 
level of the knees a sharp diminution in appreciation of light touch and 
ability ■to distinguish sharp and dull objects. _ Nowhere was the loss of 
sensation complete. Between the knee and midthigh region the loss was 
less marked and above the latter level all stimuli were clearly recognized. 
No definite ^sturbance of thermal sensibilit 3 \ Vibrator 3 ’^ appreciation, 
though good in both arms, was totall 3 ' absent below the knees. At the 
iliac crests •vdbrator 3 '^ sense was fairl 3 ' acute. Small objects could be quite 
well recognized when placed in either hand. 
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Reflexes. The biceps, triceps and periosteoradial tendon reflexes were 
hjTJeractive in both arms. The patellar and Achilles reflexes were greatly 
increased. The abdominal reflexes were quite active but not abnormal. 
There was no patellar or ankle clonus. On both sides plantar stimulation 
and descending tibial irritation brought about a pronounced dorsal flexion 
of the great toe vdth fanning of the other toes. 

Urine. Cloudy amber; specific gravity, 1.018; reaction, acid; sugar, 
negative; albumin, negative; many leukocytes, no red blood corpuscles 
and no casts; bile test, negative; Schlesinger’s test for urobilin, +; benzidine 
test negative. 

Blood. R. B. C., 2,390,000 per c.mm.; Hb., 60 per cent; W. B. C., 9400 
per c.mm.; anisoc 3 '’tosis and poildloc 3 d;osis; color index, 1.25. The differen- 
tial count was as follows; PoBunorphonuclear neutrophils, 82 per cent; 
eosinophils, 0; basophils, 0; small lymphocytes, 14 per cent; large lympho- 
cytes, 1 per cent; large mononuclears and transitionals, 3 per cent. The 
Price-Jones curve showed two peaks to the right of the normal with an 
average diameter of 8.51 micra. 

The blood Wassermann reaction was negative. 

The cerebrospinal fluid obtained by lumbar puncture was clear and under 
normal tension. It contained no cells and no globulin. Wassermann and 
colloidal mastic tests were negative. 

• Chemical examination of the blood plasma showed nonprotein nitrogen, 
36 mg. per cent; uric acid, 2.7 mg. per cent; van den Bergh reaction, indirect 
trace, 

Gastnc Analysis. (1) Fasting contents; 8 cc. of fluid, free hydrochloric 
acid, 0 per cent; combined acid, 0.1 per cent; (2) 40 minutes after test meal 
of 100 cc. of 70 per cent alcohol; 9 cc. of fluid, free hydrochloric acid, 0 per 
cent; combined acid, 0.1 per cent; (3) 40 minutes after 1 mg, of histamin had 
been administered subcutaneously: 35 cc. of fluid, free hydrochloric acid, 
0 per cent; combined acid, 10.6 per cent. 

Course. After a control period of 5 days the patient was placed upon a 
diet containing 400 gm. of cooked liver daily. The response on the part of 
the blood is shown in the accompanying Chart I. The alleviation of S 3 Tnp- 
toms, however, did. not parallel the improvement in the blood picture. 
Emotionall 3 '^ she was very unstable and proved to be a difficult individual 
to handle. She was entirely upset by trivial incidents and wept often for 
hours or even a whole day without sufficient cause. At other times she 
was very sullen and became enraged by simple requests. 

The patient’s mental attitude began to improve only when she became 
aware of the fact that the neurologic abnormalities were disappearing. 
Until June 1 she believed that her legs were getting weaker and increasingly 
numb; in addition numbness began to be noticeable in her right hand as 
well as her left. Her legs at one time became so weak that she could scarcely 
raise them from the bed. She could not sit up without support, iind she had 
to be helped when she wished to turn in bed. 

June 1 she could, for the first time, feel the bed clothes over her feet and 
legs. June 8, she moved her legs. Gradual improvement continued and 
on June 17 she was able, for the first time, to stand erect when given a sup- 
porting hand and, although she was still unable to recognize the position 
of her toes, she had an indistinct but generally correct appreciation- of 
anlde movements. Liver was increased to 600 gm. a da 3 ^ June 22, with 
constant stead 3 dng by two attendants, she was able to take a short walk in 
the ward. Her gait was slow, deliberate, ataxic. 

Wlien she was discharged from the hospital July 9, she was able to stand 
alone b 3 ’’ supporting herself with a chair or other object, and by holding a 
railing she could take 10 or 12 ataxic steps alone. Aside from the improve- 
ment in her mental condition and the increased strength of her legs, together 
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with a complete disappearance of the paresthesia of the upper extremities 
and a duninution of those of the lower extremities, the neurologic picture 
remained unaltered at the time of her discharge. HjTDeresthesia over the 
legs, loss of vibratorj' sense, loss of sense of position of the toes, ataxia, 
hj’peractive reflexes and bilateral positive Babinski signs were still out- 
standing points, and when she left for home the prognosis still seemed ver}" 
doubtful. 

Throughout her stay in the hospital the patient had exhibited a decided 
dislike for liver, and since she could not afford a coimnercial extract, she 
was instructed in the preparation of liver according to the directions of 
Castle and Bovne. She was told to take the equivalent of pounds of 
liver each day of the Castle and Bowie extract. This she did until Septem- 
ber 4, M'hen, because of her remarkable improvement, and because of the 


E.J. 


1929 


If 11 • 33 Jl 3-1 3 7 


"T K It 


1930 
SEPr. JAN 

■■ •• 10 21 



Chart I. — Case 3. Shoving changes in the blood count, and in the symptoms 
and signs referable to disease of the nervous system during prolonged treatment by 
liver in a case of pernicious anemia vith combined degeneration. 


fact that extract prepared in anj'wa 3 ’- whatsoever actual^" nauseated her, it 
was reduced to f pound a daj'. 

Her familj’^ noticed no ver 3 '^ great change in her condition until about 
August 10, when she found that the numbness had about vanished from 
her legs that walking was less arduous and that her sense of balance was 
much better. Follovdng this each day brought a conspicuous change. By 
September 1 she felt that she had actually gained control of her legs again, 
and walked about with confidence, moving up and down stairs at will. She 
had severs;! bad falls when her “knees gax-e way from under her” but per- 
sisted in her efforts, and b 3 ' the time she returned to the hospital, September 
11, she had established confidence enough to walk across streets on which 
there was very heax^^ traffic. She said that durmg the 3 da 3 'S before her 
return she had felt perfectly normal, except thaf her legs tired and felt a 
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little unsteadj^ toward evening, especially after she had been walking 
about much during the day. 

She now walked with a rapid, vigorous gait which appeared quite normal. 
She stood at ease with her feet rather more widely separated than normal 
but there was no swaying, and she did not appear to be making any unusual 
effort to balance herself. Her general physical condition was excellent and 
mentally she was alert and happy. The neurologic status at the time was 
so much the same as that which will be detailed below that we shall not enter 
into its particulars. 

She returned March 14, 1930, and as can be seen from Chart I the blood 
count had remained at a high level. She seemed very strong and active, 
and told us with pride of a four-mile walk she had taken the day before. 
The cranial nerves all functioned perfectly. There was no atrophy of the 
muscles, but on passive movement it was possible that there was slightly 
more tone in the right than in the left leg. The strength in all muscle 
groups was excellent. The finger-nose test was performed excellently as 
well as finer movements with the fingers and hands. In the heel-knee test 
there was only the slighest uncertainty, but the heel at no time left the shin. 
She walked with the feet deflected slightly outward and turned about 
cautiously. She could not walk a line accurately but there was no Romberg’s 
sign. 

She complained of only slight numbness of the feet and ankles after an 
active day. Touch, pain and temperature stimuli were well perceived. 
The sense of passive movement, two point sense and stereognosis were 
intact. The vibratory sense was somewhat, but not greatly, diminished 
below both knees. All the tendon reflexes were equal but a little more 
active than normally. There was no clonus. Plantar stimulation on the 
right gave constantlj’- an extensor response but on the left the response was 
predominantly flexor. 

Subsequent Course. On May 29, 1931, she was admitted to the hospital 
suffering from exophthalmic goiter. Five months before entry she caught 
a bad head cold, her eyes became “puffy” and “watered” excessivelj'^ and 
double vision appeared. She “worried along” for a time and finally came 
to the Wilmer Ophthalmologic Institute, where it was found that she had 
marked exophthalmos and bilateral paralysis of the superior rectus muscles. 
As the basal metabolic rate was increased, she was admitted to the hospital. 
For the month before admission she had noticed increased appetite, eas.y 
excitabilitjq and a sense of fullness in her neck and a loss of 7 pounds. 
There had been no symptoms indicating progress of the neurologic manifes- 
tations of the pernicious anemia. 

Physical Examination. Temperature, 99 ° F. ; pulse, 120 ; respirations, 24 ; 
blood pressure, 130 systolic and 70 diastolic. 

She was overactive and nervous, crjdng frequentlj'’ at the thought of 
an operation. The skin was bathed in a profuse perspiration and there 
was marked tremor of the fingers, hands and tongue. Pronounced exoph- 
thalmos was accentuated b}'^ paralysis of both superior rectus muscles, 
and there was lid lag, failure of convergence and diplopia. Examination 
of the buccal cavity, lymph nodes, heart and lungs revealed notliing remark- 
able. Both lobes and the isthmus of the thyroid gland were enlarged and 
firm. The tip of a firm spleen was felt just below the left costal margin 
when she drew a deep breath. 

Except as noted above, the cranial nen^es functioned normally. Muscle 
strength seemed excellent and her gait and station were unchanged. There 
was slight ataxia in the heel-knee test, more marked on the left than on the 
right. Finer movements vith the fingers and hands were poorly done, prolj- 
ably iDecause of the pronounced tremor. There was no spasticity. Position 
sense was definitely impaired in both feet, and Aubratory sense was prac- 
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tically absent below the knees. There were no other disturbances in cutane- 
ous sensibility. 

Blood. R. B. C., 3,590,000 per c.mm.; Hb., 75 per cent: W. B. C., 7000 
per c.mm. 

Urine. Clear, amber, I.OIS; acid; sugar, negative; albumin, negative. 
{Sediment: Scattered leukocytes but no casts or red blood cells. 

Wassermann reaction. Negative. 

Basal metabolic rate: 4-38 and 4-46. 

At the present time she is being prepared for subtotal thjrroidectomjr. 

Summary. A young woman, who, about 2-J- years after the appearance of 
numbness and_ tingling and_ immediately following a series of infections, 
developed rapidly progressing paraplegia with sensory disturbances in 
lower extremities, ataxia, hj’perflexia and bilateral BabinsM sign; marked 
improvement with return to comparatively normal life following treatment 
with 400 to 600 gra. of liver a da}^ Pronounced improvement did not occur 
until patient had been on treatment for 3 months. Two 3 "ears after .first 
admission there developed exophthalmic goiter. 

Case 4. — L. S., Unit No. 15874, a white woman, aged 48 j^ears, was 
admitted to the Johns Hopkins Hospital, December 20, 1927, and dis- 
charged March 18, 1928. She was readmitted Januaiy 5, 1929, and dis- 
charged January 12, 1929. She complained of inability to walk. Past 
history and family lustorj'- were not important. The present illness began 
about 9 weeks before entry Yuth severe nausea, vomiting and diarrhea, 
lasting 2 weeks and leaving her weak. Five weefe before admission, there 
were pricking sensations and numbness in her hands and feet. She took to 
bed and remained there until admission, chiefly because she was not able 
to walk. Four weeks before admission, she was told she had a severe 
anemia. She became much r^^orse; breathlessness on e.vertion set in and 
she frequentlj’’ felt as if there were tight bands drawn about her abdomen; 
her feet and hands became verj" cold. Two weeks before admission frequent 
voiding, and burning on urination appeared and she had a dull, aching 
pain in the lower part of her back. 

Physical Examination. Temperature, 99° F.; pulse, 70; respirations, 20; 
blood pressure, 130 s 3 'stolic and 80 diastolic. Well developed, slightly 
obese, unable to walk. Skin was pale and slightly yellowish. The tongue 
very pale, showing papillar 3 " atroph 3 % Examination of the head, lymph 
nodes, neck, heart, lungs, and abdomen revealed nothing of importance. 

Neurologic Examination. The cranial ner\'’es all functioned normal^. 
While the general musculature was well developed, themuscles were distinctly 
flabby on palpation. Passive movement revealed distinct rigidity in the 
legs, but none in the arms. The grips were distinctb’’ weak, and there was 
marked weakness in both legs.- There was slight ataxia in the finger-nose 
test, and gross ataxia in the heel-knee test, more conspicuous on the right 
side than the left. Finger movements were stiff and clumsy when she 
attempted to form finer coordinated movements. She was quite unable to 
walk or stand. There was shght diminution of pain perception below the 
wrist joints and the middle of the thighs, but the alteration was not great. 
Sense of passive movements of the fingers was definitely though slightly 
impaired, lost in the right foot, and greatly diminished in the left. Vibratory ' 
sense was lost in both legs below the knees; there was some astereognosis in 
both hand s- The tendon reflexes were all equal, very active and abnormally 
increased at the knee and ankle; there was sustained ankle clonus. The plan- 
tar response was ex-tensor on the right, though not definitely so on the left. 

Blood. R. B. C., 3,660,000 per c.mm.; W. B. C., 8500 per c.mm.; Hb^ 

80 per cent. C. I., 1.09; differential formula: P. M. N, 62 per cent; P. M. E, 0 
per cent; S. L., 37 per cent; L. M., 1 per cent. The red blood cells did not 
look unusually large, but there was definite anisoc 3 dosis and poildloc 3 dosis. 
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Urine. Cloudy; specific gravity, 1.015; acid; sugar, negative; albumin, 
negative. In the sediment there were many pus cells in large clumps, and 
a considerable number of epithelial cells, but no red blood cells or casts. 

Urine culture : Heavy growth of colon baciUus. 

Wassermann reaction, negative. 

Gastric analysis. Complete achlorhj’-dria. Blood chemistrj'^: van den 
Bergh test, indirect trace. 

Course. The changes in the blood, the quantities of liver ingested, and 
the progress of the neurologic disturbances are shown in Chart II. Upon 
cystoscopic examination the bladder was found to be intensely red and 
swollen. Upon adequate treatment with silver nitrate instillations the 
i^ection cleared up rapidly. The blood count rose rather rapidly, and coin- 
cidently with this her general strength improved and her usual sense of 
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Chart II. — Case 4. Showing changes in the blood count and in the symptoms 
and signs referable to disease of the nervous system during prolonged treatment by 
liver and liver extract in a case of pernicious anemia with combined degeneration. 


well-being returned. By the first of February, 1928, she was able to be up 
and walk for about 30 minutes with the aid of a nurse, and cane, though 
the gait was extremely spastic and ataxic. By the time she left the hospital, 
she was able to walk with a cane alone for a short distance, but the other 
neurologic disturbances had not shown any improvement. 

Second Admission. She returned to the hospital January 5, 1929, stating 
that she had shown steady and remarkable improvement with a gain of 
30 pounds in weight. The numbness and tingling in her extremities, though 
still present, had diminished to a considerable degree, and she was able to 
walk without assistance, if she took things slowlj\ 

The general physical examination revealed nothing of importance. A 
complete neurologic examination revealed remarkable improvement in her 
general muscular strength, ability to walk vdthout assistance, with oifiy a 
slightly broadened base and uncertainty in turning and finally a consider- 
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able diminution in the paresthesias. On the other hand, tlie loss of sense of 
position and vibratory sense, the ataxia in finer movements, the extensor 
plantar response on the right and the exaggerated reflexes remained essen- 
tiallj^ unchanged. 

Blood. Hb., 97 per cent; R. B. C., 4,650,000 per c.nim.; W. B. C., 6950. 
Examination of the smear revealed a normal differential formula and normal 
appearing red blood cells. 

On January 31, 1930, the blood count was Hb., 85 per cent; R. B. C., 
4,900,000: On April 21, 1931, the Hb. was 90 per cent, and R. B. C., 4,380,- 
000. She wrote on July 9, 1931, that she walked ndthout difficulty, bathed 
frequently in the ocean, weighed 156 pounds, but that she still had numbness 
and tingling in the hands and the feet and girdle sensations. She had 
taken regularly three \'ials daily of Lilly’s liver extract. 

Sttinmanj , A woinan aged 48 years, suffering from pernicious anemia 
TOth rapidly progressing signs and s 3 Tnptoms of funicular mj^elifis resulting 
in paraplegia. There was great S 3 Tnptomatic improvement on treatment 
with liver extract so that, after 10 months she was able to lead a compara- 
tively normal life. Three 3 "ears after treatment was started, numbness, 
tingling, and girdle sensations still persisted. ' 

Case 5. — W. D., Med. No. 56415, Unit No. 9151, an automobile painter, 
aged 49 3 'ears, was admitted to the Medical Sersdce of the Johns Hopkins 
Hospital November 29, 1926, and was discharged February 8, 1927. He 
complained of weakness, anemia and inability to walk. No member of Iris 
famil 3 ’’ .had suffered from anemia. His past life had been singularly free 
from illness, h'lumps, measles and frequent sore throats alone disturbed 
his childhood. Fifteen years before entr 3 " he had suffered slightly from 
arthritis for 2 months. There had been no venereal infections, and he was 
the father of two healths'' cliildren. For 30 3 'ears he had worked with paints 
but had alwas's been particularly careful to avoid “poisoning,” and had 
never suffered with abdominal cramps or pains in the extremities. 

The present illness began about 18 months before entrs’’ ivith-a gradualls'’ 
developing weakness and general “run-down” condition. The weakness 
was the cWef ssmiptom for 6 months, and vith it he experienced periodic 
“s inkin g; spells” when he would shake all over for several minutes until he 
could obtain relief with ammonia. He neyer lost consciousness. Six 
months after the onset of weakness his tongue and the adjacent buccal 
surfaces became extremely tender and sore, and remained so for 2 months; 

9 months before entry, because of the increasing weakness, he had been 
forced to quit work. At this time he began to notice some difficulty in 
walking in the dark so that he would stagger and occasionally fall. There 
was no vertigo. Coincident -with these s 3 Tnptoms there were progressive 
sensory disturbances, including numbness and tingling in the extremities, 
a feeling of walking on cotton and inabilit 3 ’^ to perform finer movements 
such as buttoning Ins clothes and lacing his shoes. Both gait disturbances 
and paresthesias progressed steadil 3 ’' and rapidly. The sexual reflexes 
completely disappeared. His appetite had decreased at first markedly but 
had slowl 3 '' returned; in spite of which he had lost 20 pounds in the 6 months 
prior to entering the hospital. He had never had diarrhea or any other 
gastrointestinal disturbances. Many doctors had e.xamined him and had 
recommended treatment for anemia which the 3 ' had aU said was evident. 
His blood had never been examined. 

Physical Examination. Temperature, 100.4° F.; pulse, 104; respirations, 
24; blood pressure, 118 s 3 'stolic and 70 diastolic; weight, 108 pounds; 
height, 5 feet 3i inches. The patient was of medium stature, and showed 
evidences of recent loss of weight. He looked tired and drarni and pale. 
The lips and mucous membranes of the mouth were pale; there was no 
abnormal buccal pigmentation. There was definite but not marked atrophy 
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of the papillae of the tongue. ,A small nodule, the size of a walnut, without 
a tlirill or bruit over it, was felt in the right lobe of the thyroid. The lungs 
were clear to percussion and auscultation. No enlargement of the heart was 
detected, and the sounds were loud and clear; no murmurs were heard. The 
spleen was just palpable at the left costal margin on full inspiration. The 
rectal sphincter seemed of good tone. 

Neiirologic Examination. The function of the cranial nerv’-es was normal 
-except for shght anisocoria, the right pupil being somewhat smaller than 
the left, but both reacted well to light and during accommodation. 

The entire musculature was flabby and wasted ivith shght diminution 
in strength of the arms but very marked weakness of both legs. No actual 
paralysis. Some uncertainty without actual ataxia on finger-nose test; 
and finer movements, such as writing and fastening buttons, were done 
clumsily. The heel-knee test showed both great ataxia and weakness. 
"Wlien the patient stood vdth the eyes closed he swayed grossly, and \vithout 
support would fall. He could walk onl 3 ’^ a few steps with support, and even 
then weakness and ataxia were marked. No speech defect. Considerable 
urgency in micturition. 

The patient complained of numbness and tingling in the arms up to the 
shoulder, and in the legs up to the hips. This disturbance in sensibility 
caused an alteration in aU cutaneous sensations so that a touch felt like an 
electric shock, and the tuning fork seemed to vibrate when it had not been 
set in motion. These sensory changes were maximal peripherally, and faded 
out proximally %vithout sharp demarcation. Pin pricks were sharp every- 
where, and cotton wool was well felt. Vibratory sense was lost over both 
legs, and the anterior superior iliac spines, but was unaltered elsewhere. 
There was some difficulty in recognizing small objects by touch, and sense 
of passive movement of the toes was completely lost. He had never com- 
plained of pain. 

Tendon reflexes equal and active in the arms; knee jerks active, left 
sluggish. The ankle jerks were absent. The plantar reflexes were predomi- 
nantly extensor in type. No clonus. The abdominal reflexes were active 
in the upper quadrants; absent in the lower. 

There was normal response to faradic and galvanic stimulation in all 
muscle groups of the arms and legs. 

Blood. Hemoglobin, 70 per cent; R. B. G., 3,020,000; W. B. C., 7560; 
color index, 1.17; P, M. N., 68 per cent; Lym., 25 per cent; P. M. E., 1 per 
cent; Mono., 6 per cent. In the smear the red blood cells appeared slightly 
larger than normal and there was moderate variation in size and shape. 
The platelets appeared normal and there were no evidences of regeneration 
noted. A Price-Jones curve showed the patient’s curx'^e to be slightly 
deflected to the right of the normal with the peak at 7.5 m- 

Urine. Clear; 1022; acid; sugar, 0; albumin, 0; Mic.— No casts, R. B. C. 
orW, B.C. Urobilin, 0. 

Stool. Occult blood, 0; no parasites or ova seen. 

Cerebrospinal Fluid. Clear; no blood; 5 cells per c.mm.; globulin, 0. 
Wassermann reaction, 0; colloidal mastic test, 0000000000. 

Blood Wassermann reaction; Negative in ice-box and water-bath fixations. 

Gastric Contents. Ewald test meal— free hydrochloric acid, 0; combined 
hj’^dro chloric acid, 10°. 

Fluoroscopic examination of the stomach revealed normal findings. In 
plates there was an irregularity in the p 3 doric region thought by the exami- 
ner to be caused by spasm. 

Basal Metabolic Bale. +8. 

Course in Hospital. The temperature and pulse rates became normal 
by the end of the first week and remained so. The changes in the blood 
picture s 3 Tnptoms and signs and the amounts of liver administered are 
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illustrated in Chart III. He gained 23 pounds in weight, his color improved 
remarkecU 3 ^ and he felt stronger in everj^ waj--. He could walk without 
support, but was still quite feeble and ataxic. The urgenc}'' in micturition 
remained. The numbness and tingling were noticed only below the knees 
and elbows. Vibratory and postural senses remained unimproved. There 
was no change in the reflexes. By February 8, 1927, as the blood picture 
had become practicallj' normal, he was allowed to go home, and was urged 
to continue eating large quantities of liver. 

Course After Leaving the Hospital. He returned for the first I.irnR in . 
May, 1927, stating that he had improved remarkably. He no longer felt 
weak, and he walked with ease, driving his car and working 2 or 3 hours at 
a time in liis garden. The sphincter disturbances had completely disap- 
peared, and the sexual powers had fully returned. The numbness and 


W.D. 



Chaht III. — Case 5. Shomng changes in the blood count and in the sj’mptoms 
and signs referable to the nervous system during prolonged treatment by liver in a 
case of pernicious anemia vritb combined degeneration. Note the indications of 
relapse when the daily amount of liver is reduced. 

tingling had steadilj’- diminished and were present onlj’’ in the hands and 
feet. He looked well and muscular, and had gained 8 more pounds. While 
he walked with sliglitlj’’ nddened base, and was mornentaril}’’ uncertain 
when he turned abruptlj'', there was no ataxia on finger-hose and heel-knee 
tests. He swa 3 nd just perceptibly when standing irith the eyes closed. 
The knee kicks were equal and normall 3 '’ active but the ankle jerks could 
not be obtained. Plantar stimulation gave predominantly a flexor response 
but it was not constant. The idbratoiy sense was still considerablj^ dimin- 
ished below the knees, but the sense of position of the toes had returned 
considerably. He had taken constantly 5 pounds of cooked liver each week. 

He returned periodicaUs^ as is shown on the chart and though he gradualli' 
increased his acthdties and felt remarkabb’' well the neurologic disturbances 
changed little. During the early part of 1929 he felt so well that he thought 
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he could diminish somewhat the quantity of liver ingested. The result of 
this indiscretion is shown clearly in the chart. 

l\Tien seen in May, 1929, the red blood cells had fallen to 2,800,000 per 
c.mm., and the hemoglobin to 60 per cent. He looked quite pale, but stated 
that, except for a little more fatigue than usual after a long day's work, he 
did not notice any change in his general condition. There was no change 
whatever in the neurologic disturbances. He was urged to increase the 
intake of liver which he promised to do. 

He was last seen in September, 1929, and stated that he felt as well as he 
ever had in his life. As can be seen from the chart the blood count had 
risen rapidly to a point even above normal. The muscle strength was 
excellent, and all tests for coordination in the arms, hands and legs were well 
done. The station was steadj’’ with eyes open and closed. When he walked 
he did not look at the ground or use a broad base, and he turned quickly, 
without uncertainty, but the legs were advanced in a slightly irregular 
fashion. Numbness and tingling were scarcelj’’ ever noticed, and then 
only in the tips of the fingers, the feet and ankles. There was acute appre- 
ciation of passive movement of the feet and toes. No astereognosis. There 
was definite diminution in vibratorj'- sense over both legs below the knees. 
The tendon reflexes were aU active and equal in the arms. The knee kicks 
were if anything a little hyperactive. The ankle jerks while a little sluggish 
were present and equal. Stroking the soles of the feet obliquely induced 
constantly plantar flexion but when the outer margins of the soles were 
stroked downward the response was usually extensor. 

Comparing the neurologic disturbances in 1926 with those in 1929 as 
recorded by the same observer the following summary may be made: (1) 
Great improvement in muscle strength; (2) gait nearly if not quite normal; 
(3) station excellent; (4) almost complete disappearance of peripheral 
paresthesias; (5) disappearance of astereognosis; (6) return of sense of pas- 
sive movement of the toes; (7) return of the ankle jerks; (8) disappear- 
ance of ataxia; (9) return of normal sphincter function; (10) return of sexual 
powers. 

Summary. A man, aged 49 years, with slowly developing sjmptoms and 
signs of multiple degeneration of the cord, chiefly of tabetic tjq^e; fairty 
rapid immediate improvement on liver diet, with mild relapse after reducing 
the amount of liver; but return to normal health and vigor with improve- 
ment in objective signs on resumption of liver in large amounts. 

Discussion. In reviewing the results of the treatment of pernicious 
anemia by liver, or liver extract, in this group of cases, as well as 
in the reported series available in the literature, one’s attention is 
arrested by certain similarities in the effects produced upon the 
symptoms referable to changes in the nervous system. In the first 
place, the figures tend to substantiate the observation, so frequently 
referred to by others, tliat the symptoms and signs which are 
noticeably, and sometimes dramatically, benefited are those having 
to do with a disturbance of sensation or of motor paresis, hluscu- 
lar weakness, numbness and tingling, even profound alterations 
of cutaneous or osseous sensibility, ataxia, girdle sensations and 
sphincter disturbances may improve remarkably or disappear 
entirely. On the other hand, although the Babinski sign maj* dis- 
appear, the exaggerated reflexes and spasticity are less likely to 
diminish, and though tlie spastic paresis may be greatly improved 
in some instances, such as in Case 3, this is rare. In the second place. 
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it seems definitely established tliat large quantities of liver are 
required to bring about tlie maximum tlierapeutic effect. In many 
instences tlie response on the part of the blood is not an accurate 
indication of tlie amounts of liver required to influence favorably tlie 
nervous symptoms. It has been frequently observed that the 
improvement in nervous sj^mptonis is not commensurate with the 
rise in red blood cells, and tliat, in spite of a return of the red blood 
cell count to normal, the sjTnptoms and signs, due to changes in 
tlie nervous system, persist or actually progress. One must therefore 
regard tlie nervous sj^mptoms as being, in some way, dissociated 
from tlie blood count, and even in the presence of a normal blood 
count, one must increase tlie amounts of liver or liver extract until 
tlie ultimate possibility of affecting the nervous symptoms through 
this means has been exliausted. It has, moreover, been repeatedly 
observed that when a patient who has had only mild sj^mptoms, 
such as numbness and tingling, with diminished vibratory sense, 
reduces the amount of liver or ceases to take liver or liver extract, 
tile disease may relapse witli only moderate reduction in the red 
blood corpuscles, but with rapid and alarming progression of the 
neurologic changes. In sucli cases rapid improvement may follow 
tlie ingestion of large amounts of liver. A third factor is undoubtedly 
one of time. Improvement in the nervous symptoms is much slower 
than improvement in the blood count. In many of our cases striking 
improvement did not take place until the patient had been on liver 
treatment for from 2 to 4 montlis. Farquharson and Graham^® 
lay particular stress on this point. It is of great importance, for 
during the entire latent period, liver should be given in large amounts 
and with total disregard to a high red blood cell count. And finally 
it must be recognized tliat, under liver tlierapy there are several 
accessory factors tliat bear directly on the rapidity and degree of 
improvement of practically all patients with pernicious anemia, 
and particularly those with subacute combined degeneration. It 
has been repeatedly observed that, during an infection, even large 
amounts of liver may fail to cause the red blood cells to rise to a high 
level. Patients, suffering with comparatively mild infections, such 
as cj^stitis, may not respond to liver therapy favorably, or may 
experience a relapse, even though they persist in taking what is 
presumably sufficient liver or liver extract. In the presence of an 
infection all the signs and symptoms of combined degeneration 
may persist, relapse or progress. Case 2 serves as a good example 
to illustrate tliis point. Beebe and Lewis®®“ haim recently discussed 
this question, and have, furtliermore, drawn attention to tlie fact 
that arteriosclerosis seems to have somewhat the same effects as an 
infection. 

Witli these considerations in mind it is desirable to review some 
of the information concerning the nature of the lesions in the nervous 
system, and attempt to correlate, if possible, tlie improvement so 
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frequently observed with tlie anatomic alterations known or sup- 
posed to exist. 

Henneberg'' lias cmpliasized tlie fact that the characteristic lesion 
in the spinal cord in pernicious anemia is not a sclerosis but a focal 
degeneration of the myelin sheaths, or of the axones, which, as the 
process increases, spreads upward in the posterior column and down 
in the pjTamidal tracts. According to Henneberg, the lesion is 
different from tliat in tabes, inasmuch as the posterior roots are 
not involved. An increase in glia fibers, such as one sees in multiple 
sclerosis, does not occur. The studies of Russell, Batten and 
Collier,”^ as well as the more recent observations of WeiP'* and of 
Fried^® lead to the same conclusion, and most authorities are now 
agreed that the lesion is entirely of a degenerative nature. 

There is still dispute as to whether the axis cylinder or the myelin 
sheath is first involved. There is, furthermore, considerable evidence 
being accumulated to show that the lesions ar-e, by no means, con- 
fined to the spinal cord. A few cases have been described in which 
anatomic lesions w'ere found in the peripheral nerves and brain. 
Russell, Batten and Collier,^® in a histologie study of the nervous 
system in 9 cases of subacute combined degeneration, found the 
peripheral nerves normal, or showing very slight change, except in 
one advanced ease„where extensive degenerations were found in both 
the large trunks and the finer branches of the peripheral nerves. 
Mathieu,^'’' reporting a case of pernicious anemia that showed 
changes both in the peripheral nerves and spinal cord, suggests that 
the muscular weakness and alterations in cutaneous sensibility may, 
in many cases, be due to peripheral neuritis. McAlpin,® in discuss- 
ing the matter recently, has called particular attention to certain 
symptoms and signs affecting the cutaneous sensations and reflexes 
that can be best explained as due to peripheral neuritis. Psychoses, 
usually manifested by depression, and ideas of persecution are not 
uncommon, and he points out that in some instances these symp- 
toms may be directlj’’ connected with anatomic changes in the brain. 
Simons, Zador and Bielschowsky® have found degenerative lesions 
in the peripheral nerves associated with the glossitis and papillary 
atrophy, and suggest that these alterations, so common in pernicious 
anemia, are dependent upon a peripheral nerve degeneration. 
Schilling^'^ lays considerable stress upon the evidence so far adduced 
to show that disease of the nervous system, in pernicious anemia, is 
widespread, and involves not only the spinal cord but the peripheral 
nerves. A view, therefore, which is rapidly becoming prevalent 
is that, in pernicious anemia, all parts of the nervous system may 
be affected, including peripheral nerves, cord and brain. 

There is very little information to be obtained concerning the 
manner, or the extent, to which these lesions in the nervous system 
are modified by treatment witli liver or liver extract. Davison-® 
has been enabled to study the spinal cords from 7 cases of pernicious 
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anemia treated by liver. The one difference which he observed 
between tliese cords and those from untreated cases of pernicious 
anemia was in the proliferation of glia cells. In the untreated cases 
this was not observed, whereas in tlie treated cases, instead of a poor 
glia response tliere was a definite increase in glia fibers, which is 
designated as a “progressive glia change.” 

One view whiclr has recently been advanced to explain the origin 
of tlie changes in the nervous system in pernicious anemia is that 
they are dependent, as they are in beriberi, upon a vitamin defic- 
iency. Indeed, as one studies these cases of pernicious anemia, as 
■. well as tlie cases of sprue, it seems more and more probable that the 
defect which brings about tlie sjouptoms is analogous to a vitamin 
deficiency. Henneberg^ made this suggestion sometime ago. It is 
conceivable tliat if some such deficiency existed, it might, be supplied 
by liver or liver extract, or by meat digested witli normal gastric juice 
or possibly by the gastric mucosa of the pig’s stomach. It is known 
that the immediate cause of beriberi and probably of pellagra is a 
deficiency of vitamin B, and it has been shovm further by Cogwilh® 
and by Gildea, Kattwinkel and Castle®“ that lack of the anti- 
neuritic principle of vitamin B in tlie diet will result in extensive 
multiple degeneration of the peripheral nerves, spinal cord and 
brain, in dogs. These experiments have suggested that, in some way, 
vitamin B deficiency might be accountable for the alterations in 
the nervous system in pernicious anemia. In how far these sup- 
positions may be correct it is impossible to say, but it is obvious 
that more extended histologic examinations of the nervous system 
in pernicious anemia, with particular reference to the condition of 
the peripheral nerves, might advance our knowledge of this impor- 
tant phase of the subject, and perhaps lead to a better understanding 
of the methods by which some of the serious nervous manifestations 
of the disease might be arrested or cured. ' 

For the results obtained tlirough liver therapy, so far, do indicate 
that very material benefit may be derived through this method, 
when it is properly employed; and, in addition, suggest v.ery strongly 
that improvement proceeds in much tlie same way as might be 
expected in cases of peripheral neuritis, or possibly in tabes dorsalis. 
As BIcAlpin® has pointed out, many of the nervous symptoms that 
are amenable to treatment by liver in pernicious anemia could be 
explained on tlie basis of changes in the peripheral nerves, and since 
many' of these lead to a condition which renders the patient prac- 
tically helpless, the restoration to a life of physical activity, which 
is, at times, equal to that of normal health, must be looked upon as 
a notable therapeutic result. Even though there still remains a 
group of cases in which the extent and situation of the degenerative 
lesions in the spinal cord excludes the possibility of repair through 
therapeutic procedures, it seems unreasonable on this account to 
neglect those cases which conceivably may be vastly improved by 
intensive liver tlierapy. 
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Summary. 1. The results of treatment by liver or liver extract 
in 44 cases of pernicious anemia, 39 of which showed signs and symp- 
toms of definite involvement of the nervous system, are summarized. 

2. The course of the disease under treatment is illustrated by an 
abbreviated report of 5 cases. 

3. Attention is drawn to the fact that large amounts of liver must 
be consumed over long periods of time before great improvement 
becomes manifest. 

4. Excluding gain in strength, improvement was noted in 31.25 
per cent of the signs and symptoms of nervous system involvement 
in cases treated for less than 6 months, in 55.17 per cent of the signs 
and symptoms in cases treated for more than 6 months and in 
58.93 per cent of the signs and symptoms in 8 patients with advanced 
subacute combined degeneration who were treated for more than 
10 months. 

’ 5. The symptoms and signs that improved most noticeably 
were those referable to disturbances of cutaneous and muscular 
sensibility, and to flaccid pareses. 

6. It is suggested that some of these symptoms and signs may be 
dependent upon dianges in the peripheral nerves. 
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THE SIGNIFICANCE OF THE GASTRIC SECRETIONS IN 
PERNICIOUS ANEMIA. 

By Charles W. Barnett, 
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(From the Department of Medicine, Stanford University School of Medicine.) 

/ 

The importance of the achylia gastrica of pernicious anemia has 
been suggested by Castle,^’" who showed that the gastric juice of 
normal individuals contains a substance capable of releasing an anti- 
anemic substance from beefsteak. He proposes that a deficiency 
of secretion of this “intrinsic factor” by the stomach of the perni- 
cious anemia patient may be the cause of the disease. If this be 
true, it is important to know if individuals with gastric acliyha 
but without evidence of pernicious anemia are capable of secreting 
the intrinsic factor. In a brief footnote Castle® states that he has 
demonstrated the intrinsic factor in the gastric juice of 3 patients 
of this kind. The present experiments were done in an attempt to 
confirm this observation. 
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Method. The experiment consisted in feeding to 2 patients 
with untreated pernicious anemia beefsteak incubated for 2 hours 
at 37° with hydrochloric acid, commercial pepsin and washings from 
the stomachs of patients with achylia but no anemia. Because of 
the complete achylia in the donors, the collection of sufficient pure 
gastric juice for the digestion' was an impossibility. The maximum 
10-minute secretion was less than 10 cc. The material used was 
obtained by washing the stomach with successive portions of normal 
saline and tenth-normal hydrochloric acid, alternately, for a period 
of about 40 minutes after the administration of histamin subcu- 
taneously. The volume of the washings was about 300 cc. The 
washings were then mixed with 200 gm. of finely ground beef 
muscle, and were incubated for 2 hours at 37° after the addition 
of 2 to 5 gm. of commercial pepsin and after being brought to a 
pH of about 3 with concentrated hydrochloric acid. At the end 
of the incubation period the mixture was strained and the filtrate 
titrated to a pH of 5. It was then introduced by tube into the 
fasting stomach of the recipient. 

.Experimental Observations. Two experiments were carried out 
using 2 pernicious anemia patients as recipients and 2 achylia cases 
as donors. 

Gastric juice for the first experiment was obtained from a patient 
with arteriosclerosis and hypertension, aged 64 years, who is known 
to have had achlorhydria to the Ewald meal since April 1, 1925, 
and to histamin since December 31, 1927. He presents no evidence 
of pernicious anemia. His blood at the time of the experiment 
showed the following: Red blood cells, 4,120,000; hemoglobin, 
79 per cent Sahli; color index, 0.95; white blood cells, 9650; poly- 
morphonuclears, 55 per cent; lymphocytes, 32 per cent; large mono- 
nuclears, 9 per cent; eosinophils, 3 per cent; basophils, 1 per cent; 
platelets, 151,000; reticulocytes, 0.2 per cent. Smear showed slight 
anisocytosis and an occasional small poildlocyte. The Price-Jones 
curve had its peak at 8 micra instead of the normal 7.5. Icterus 
index was 4.8. Indirect van den Bergh, 0.2 units. 

The clinical record of the case used for testing the potency of 
the digested material is briefly as follows: 

Case Report.— -Mr. M. B., aged 38 j’^ears, American Store manager, entered 
the hospital on March 17, 1931, complaining of weakness and dyspnea 
on exertion for 2 months. His family and past histories were unimpor- 
tant. Seven months before entr}^ he developed anorexia, a bad taste in his 
mouth and slight constipation. Five months later he began to have palpi- 
tation, dyspnea on exertion and increasing weakness. His mouth was sore 
for a few da 3 "s at about the time these sj'mptoms appeared. Two weeks 
before admission his ankles became slightlj’- swollen. At times his hands 
and feet were numb. 

On examination, he was well nourished but pale vdth a distinct cafe au 
lait color. The right pupil was slightb'' larger than the left but both reacted. 
There were two patches of white exudate in the right fundus on the temporal 
side of the disk. The tongue was smooth but there was not a complete 
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papillarj' atrophJ^ The lungs were_ clear and the heart was normal. Blood 
pressure was 130 systolic and 75 diastolic. The spleen was not felt. The 
reflexes were normal and vibratory and joint sensibility was unimpaired 
The blood count was: Red blood ceUs, 1,500,000; hemoglobin, 31 per cent 
Sahh; color index, 1.03; reticulocytes, 4.8 per cent; white blood cells, 4100- 
poljmiorphonuclears, 54 per cent; lymphocytes, 41 per cent; platelets’ 
45,000. 

Urine, stool and blood Wassermann were negative. Gastric anal3rsis 
after histamin showed a complete absence of free hj'drochloric acid and the 
highest 10-minute volume was 4 cc. 

His response to treatment is shown in Chart I. 

Chart I. — Response or Case op Perniciohs Anemia to TREATiiENT with Beep 
Digested in Htdrochloric Acid, Commercial Pepsin and Gastric Juice 
prom a Case op Anaciditt. 



On the seventh day he was given 200 gm. of beefsteak digested as 
described above. On the next 3 daj-^s' he' received no treatment because of 
nausea, but from the eleventh to the twentieth days he received daily doses 
of the same mixture. Before the treatment was started, his reticulocjdes 
rose to 10 per cent and during the course of treatment, to 23 per cent; 
There was, however, no significant rise in his red cells or hemoglobin^ fol- 
lowing tliis reticulocyte response. On the twenty-sixth daj’’ he was gnmn 
24 ^^als of liver extract (Lilly 343) and later 6 vials dailj’^. Following this 
he had a second reticulocyte response of the same magnitude as the &st 
followed by a prompt rise in red cells and hemoglobin to approximately 
normal by the sixtieth day. 

Juice, for the second experiment was obtained from a patient with 
angina pectoris, aged 65 years, who has had an anacidity to hista- 
min since September 17, 1929. He presents no eridence or per- 
nicious anemia. His blood at tlie time of the experiment showed: 
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Red blood cells, 4,330,000; hemoglobin, 87 per cent Salili; color 
index, 1,01; white blood cells, 6925; polymorphonuclears, 54 per 
cent; lymphocytes, 28 per cent; large mononuclears, 7 per cent; 
eosinophils, 10 per cent; basophils, 1 per cent; platelets, 337,000. 
The smear shows slight anisocytosis and a few small poikilocytes. 
The Price-Jones curve had a slightly flattened peak at 7.5 micra. 
Icterus index was 9. Indirect van den Bergh, 0.75 units. 

The findings in the test case were as follows: 


Chart II. — Response of Case op Pernicious Anemia to Treatment with Beep 
Digested in Hydrochloric Acid, Commercial Pepsin and Gastric Juice 
From a Case of Anaciditv. 



Mrs. F. N., a Canadian housewife, aged 48 years, entered the hospital 
on March 30, 1931, complaining of pain in the abdomen and back for 6 
months. The family history was unimportant. The past history was 
negative except that she has always bruised and bled easily. Six months 
ago she became pale, began to lose weight and to feel weak and tired. She 
developed palpitation, dyspnea and swelling of her legs and hands. Five 
months ago she began to have dull pain in her lower abdomen and back. 
Six weeks ago she developed numbness and tingling in her hands and pain 
in her legs. All her symptoms have become progressively more severe. 

She was extremely pale and showed e^ddence of considerable weight loss 
but did not otherwise appear ill. There was a marked papillary atrophy 
of the tongue. The lungs were clear and the heart was negative except for 
a soft systolic murmur. Blood pressure was 115 systolic, 60 diastolic. 
A firm liver edge extended 6 cm., and the spleen was palpable about 4 cm., 
below the costal margin. The knee and ankles jerks were not obtained 
and there was definite diminution of xdbratory and joint sensibility in both 
legs. The Romberg was positive. The blood showed: . Red blood cells, 
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1,120,000; hemoglobin, 30 per cent Sahli; color index, 1.3; white blood 
cells, 3100; polymorphonuclears, 37 per cent; lymphocytes, 55 per cent; 
platelets, 85,000; reticulocytes, 13.2 per cent; coagulation and bleeding 
time were normdl. The smear showed marked anisoc 3 i;osis, moderate 
poikilocidosis, polj'chromasia, normoblasts and a few megaloblasts. The 
urine and Wassermann were negative. The stool showed occult blood. 
Icterus index was 15; the indirect van den Bergh, 2 units. 

Because of the high initial level of the reticulocjdes no therapj’’ was given 
until the count had dropped to about 5 per cent. She was then given a 
series of 8 dailj'- feedings of the digestion mixture described above, beginning 
on the ninth daj’’ of obseri^ation. No reticulocjde response followed this 
treatment and the red cells and hemoglobin fell steadilj\ Because of the 
severity of her anemia, it was considered unwise to withhold liver and on 
the 19th day she was given 24 vials of liver extract, followed on the 24th 
day bs”^ daily doses of 6 xdals. Folloiving this treatment, there was a prompt 
and ts'pical response. Her course is shown in Chart II. 

Discussion. As pointed out above, tlie object of these experiments 
• was to determine whether patients with complete long-standing 
achylia gastrica but without evidence of pernicious anemia put out 
the intrinsic antianemic factor of Castle in such gastric secretions 
as are present. If Castle’s theory is correct, namely, that the 
absence of this factor in pernicious anemia patients is often respons- 
ible for the development of the disease, one might expect people 
without pernicious anemia even tliough they had a deficient gastric 
secretion in the ordinary sense still to possess the antianemic factor. 
Our experiments failed to show that such is the case. In tlie first 
experiment there was, to be sure, a reticulocyte response of over 
20 per cent following treatment with digested beef. The response 
had, however, started before therapy was begun, and was not 
followed by any improvement in the blood: While this response 
does not rule out the possibility of the presence of a slight amount 
of the effective substance in the digestion mixture, it does not 
prove that it was present. In the second experiment no response 
whatever followed treatment with digested beef. A longer interval 
between this therapy and treatment with liver extract would have 
been desirable, but the complete absence of a response for 12 days 
after treatment was started pretty well demonstrates tlie absence 
of effective material. These results suggest that the absence in the 
gastric secretion of tlie intrinsic factor does not invariably lead to 
the development of pernicious anemia. 

Summary. 1. Beefsteak digested with hydrochloric acid, pepsin 
and gastric juice from cases of long-standing anacidity without 
anemia was used in the treatment of cases of pernicious anemia. 
Two such experiments are described. 

2. No definite response followed the treatment in either case. 
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This report deals witli 5 patients presenting a type of anemia and 
certain clinical features that suggest a disease entity. These 
patients were all women, the youngest, aged .37 years, and the 
oldest 46 years. A similar picture in a male has not come under 
observation. 

The anemia in these women was essentially chronic, having lasted 
from 11 to 15 years in 4 cases, and at least 2 years in 1 case. There 
had been no remissions and there were no symptoms or signs sug- 
gesting degenerative changes in the spinal cord. Four of these 
Avomen showed the typical tongue of atrophic glossitis. Gastric 
analysis by the fractional method shoAved achlorhydria in 4 cases, 
Avith no response after the hypodermic injection of 0.5 mg. hista- 
min in 3, AAdiile 1 patient shoAA^ed a slight secretion of free hydro- 
chloric acid after the histamin. In the fifth patient achlorhydria 
AAvas strongly suspected but she refused to have a gastric analysis 
made. All suffered from Aveakness, palpitation and breathlessness; 
4 complained of digestive disturbances, and 3 listed diarrhea of the 
morning type as a prominent symptom. These 5 Avomen all had 
menstrual irregularities Avith the history of excessive bleeding at 
the menstrual period. (Table !.)• 


Table 1. — Five Cases of Microcytic Anemia — All Females. 


Name .... 

. . F 

c 

M 

H 

D 

Age .... 

. . 40 

37 

46 

40 

38 

Duration, years . 

2 

14 

11 

12 

15 

Remissions 

. . 0 

0 

0 

0 

0 

Atrophic tongue . 

. . + 

+ 

0 

+ 

+ 

Achlorhydria 

. . + 

+ 

V 

+ 

-f- 

Menstrual flow , 

. . + 

+ 

+ + 

+ + 

+ 


When these women first came under obsei’AMtion, the hemogloliin 
ranged from 40 to 58 per cent in 4, AAutli red cell counts from 3,200,000 
to 3,900,000. In tlie fifth patient, the liemoglobin Avas 65 per cent 
and red count 4,200,000. All shoAA^ed a Ioaa^ color index. The strik- 
ing feature of the blood picture, liOAvever, AA’as the small size of the 

* Read before the Forty-sixth Annual Meeting of the Association of American 
Physicians, May 6, 1931'. 

VOL. ISl, NO. 1. JULY, 1932 2 
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red blood cells. The mean diameter of the red cells was under 7 
microns in every case, ranging from 6.32 microns as a minimum 
to 6.96 as a maximum. (Table 2.) This blood picture indicates 
an anemia of the microcytic type.* It may also be spoken of as 
hj^pochromic or chlorotic in character, but tlie total red cell count 
tends to be lower tlian in true chlorosis, and the atrophic glossitis 
and gastric anacidity are distinguishing features in the cases here 
presented. 


Name 

. F 

Table 2. 

C 

M 

H 

D 

Hemoglobin . 

. 58 

42 

40 

65 

40 

Red blood cells . 

. 3.2 

3.9 

3. -3 

4.2 

3.2 

Diameter red cells . 

. 6.32 

6.89 

6.92 

6.96 

6.62 

After treatment: 
Hemoglobin 

. 70 

86 

85 

90 

75 

Red blood cells 

. 4.9 

4.6 

5.0 

4.6 

4.5 

Diameter red cells 

. 7.11 

7.19 

7.35 

7.39 



The underlying cause of this particular type of anemia is not 
obvious although three factors stand out in this small group of 
patients: they all were middle-aged women who had excessive 
menstrual bleeding, and gastric anacidity was demonstrated in all 
but 1 patient who refused the test. That tlie periodic loss of blood 
was not in itself responsible would seem to be indicated by the fact 
that red blood cell measurements in otlier females with anemia 
secondary to uterine bleeding have not shown microcytosis ap- 
proaching the degree seen in tliese cases. On the other hand, if 
the achlorhydria were responsible one would expect to find similar 
blood pictures in males with achylia gastrica but this we have been 
unable to do. In reviewing our cases of achlorhydria we have 
separated the group that was uncomplicated by other diseases, such 
as carcinoma, pernicious anemia, chronic cholecystitis, gross sepsis, 
profuse bleeding and otlier obvious conditions. We have further 
divided these cases into two groups- according to age. Below tlie age 
of 50 years, we find 240 instances of uncomplicated gastric anacidity 
made up of 69 males and 171 females. Onlj^ 3 of the males had 
hemoglobin readings below 80 per cent while 99 females had a hemo- 
globin percentage below 80. 

Two reports have recently appeared on the subject of simple, or 
hypochromic, anemia associated witli achlorhydria by Witts^ and 
by Waugh,^ with reference to previous reports by Faber, 1913, 
Faber and Gram, 1924, Charles Hunter, 1923, Kaznelson, 1926 and 
others. Witts states that the anemia in his 50 cases was of tlie 
microcjdic type and 49 of these patients were women. All the cases 
reported by Waugh, 10 in number, were women, for tlie most part 

* Measurement of the red blood cells by one of us (D. D.) in a series of normal 
indi^’iduals has shown the mean diameter to -vary from 7.25 microns to 7.50 microns. 
Medearis and hlinot' have reported normal variations from 7.25 to 7.75 microns, while 
the figures of Bell, Thomas and Means^ are from 7.4 to S microns. 
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between the ages of 35 and 45 years with no case seen after the 
menopause. In addition to the hypochromic type of anemia with 
low color index, the blood shows a slight leukopenia, the platelets 
are normal or somewhat reduced in number, fragility tests are normal 
as is also the bleeding time, tlie van den Bergh test is negative and 
tlie reticulocjdes are not increased. Witts describes simple achlor- 
hydric anemia as a disease of middle-aged women, with its highest 
incidence between the ages of 40 and 50 years. He saw no case 
under the age of 22 years and differentiates this anemia very sharply 
from true chlorosis, whicli he defines as a secondary type of anemia 
occurring spontaneously in adolescent females and generally asso- 
ciated witli gastric hyperacidity. He furthermore states that the 
chlorotic girl does not relapse in adult life. In this microcytic type 
of anemia the bone marrow is apparently able to maintain fairly 
well the number of red blood cells but there is an evident dysfunction 
in the synthesis of hemoglobin. 

In individuals witli the megalocytic, hyperchromic type of blood 
picture which we call pernicious anemia, it is well established that 
achlorhydria is an almost constant finding. Yet it is evident that 
one or more other factors must be involved, as the majority of per- 
sons with true achylia gastrica, even if untreated, do not develop 
pernicious anemia. In the microcytic, hypochromic anemia now 
under discussion, also associated with achlorhydria, some other 
unknown factor is evidently in operation. Limited to women 
between the age of full maturity and the climacteric, as this type 
of anemia appears to be, may not the periodic blood loss at the 
menstrual time, often excessive in amount, have its influence on the 
bone marrow? In other words, achlorhydria plus some unknown 
factor may result in pernicious anemia, while achlorhydria plus 
periodic hemorrhages may induce a microcytic type of anemia. 

This type of anemia, as illustrated in our cases and as emphasized 
by other writers on the subject, is essentially chronic, rarely fatal, 
and is responsible for persistent ill health in older women. As 
regards treatment, Witts and others believe that the anemia can 
be controlled by the regular administration of large doses of iron, 
supplemented, if necessary, by one or more blood transfusions. 
Our experience with large doses of iron, in tlie form of Blaud’s 
mass, has been quite satisfactory, although the anemia gradually’- 
recurs after the medication is discontinued and we have found that 
repeated courses of iron are quite necessary. In the presence of 
acdilorhy’dria, we also insist on tlie regular administration of dilute 
hydrochloric acid, 1 teaspoonful, well diluted, witli meals. Witts 
has shown that hydrochloric acid without iron, however, has no 
effect on the anemia. We found this to be true in tlie early" treat- 
ment of the first case in oiir series. In regard to liver feeding, some 
writers take tlie position that liver is without value in the micro- 
cyi;ic ty"pe of anemia. Otliers believe tliat in most secondary 
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anemias, treatment by adequate liver feeding lias been effective, 
vliereas tlie use of most liver extracts lias failed. ^Ve liave found, 
hovever, that tlie aqueous liver extract, E. 29, apparently possesses 
the properties of ivhole h’i’’er and in tlie microcidic tj’pe of anemia 
under discussion brings about a very satisfactory increase in both 
tlie hemoglobin and eridlirocj-tes, and a slight but definite reticulo- 
cide response. (T,ables3and4.) One ounce (30 cc.) of this aqueous 
liver extract, E. 29, is equivalent to 4 pound of whole liver and 
contains from 5 to S mg. of iron which, in itself, is not sufficient 
to account for its fai'orable effect when compared witli the alcoholic 
liver extracts. We have found as tlie blood count improves that 
tlie red cells become larger and tend to approacli tlie average normal 
diameter (Table 2). 

Table 3.— Mbs. M. (19672). 


Date. 

Hb.. 

Diameter 
R.R.C. ofTi.U.a, 

Liver 

extract 

Iron 

daily. 

per cent- 

Mil. 

iiiiarans. 

daily, cc. 

er. 

August IS, 1930 . 

. . 40 

3.3 

6.92 

90 

30 

September 3, 1930 . 

. . 53 

4.5 


90 

30 

September S, 1930 . 

. . 62 

4.5 


60 

30 

Oc.tober 20, 1930 

. . 80 

4.4 

7.35 

60 

30 

December IS, 1930 . 

. . So 

5.1 

7.26 


30 

December 20, 1930 . 

Given 1000 mg. 

hours intrauterine radium. 


May 25, 1931 . 

. Patient uTites recent blood count normal. 



Table 4. 

Hb.. 

—Mrs. C. (1S335). 

Diameter Beticulo 
R.B.C., cytes, 

Liver 

extract 

Iron 

daily. 

Date. 

per cent. 

Mil. 

microns. per cent. 

daily, cc. 

gr. 

October 30, 1928 . 

. . 42 

3.9 

6.89 0.6 

90 

0 

November 5, 1928 . 

. . 48 

4.3 

2.4 

90 

0 

November 8, 1928 . 

. . 52 

4.3 

7.19 4.4 

90 

0 

November 13, 1928 

. . 52 

4.4 

2.0 

90 

0 

December 7, 1928 . 

. . 74 

4.7 


90 

0 

February 9, 1929 . 

. . 86 



30 

0 

March 20, 1929 

75 

4.i 


0 

0 

.rune 8, 1929 .' . 

. . 70 

4.5 


30 

0 

March 28, 1930 

. . 60 

4.0 

7.19 

90 

0 

March 30, 1931 

. . 65 

4.2 

7.16 

O' 

60 

June 4, 1931 

. . 80 

4.7 

— 

0 

60 


Note. — March 28, 1930, patient was ordered 90 cc. liver extract daily, but took 
it for only a few weeks. 


Finally, in tlie treatment of tliese women witli mia-ocj^ic anemia 
and excessive menstrual bleeding, one must consider tlie advis- 
ability of putting a stop to the periodic blood loss either by hysterec- 
tomv'or by the proper use of radium or deep Roentgen ray tlierapy. 
One" of our patients was given 1000 mg. hours of intrauterine 
radium, and a second patient has had hysterectomy for a fibroid 
uterus, but tliese procedures were done too recently to evaluate 
the results in this report. 

Summary. This report deals with 5 patients, all women, aged 
from 37 to 46 years, witli a microcidic type of anemia, atrophic 
glossitis, achlorhydria and increased blood loss at the menstrual 
periods. 
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The symptoms, clinical features and blood picture suggest a dis- 
ease entity, which is responsible for persistent ill health and is often 
unrecognized. 

Treatment consists of large doses of iron and adequate hydro- 
chloric acid tlierapy. Instead of the iron, an aqueous liver extract 
may be used with good results. The anemia gradually recurs when 
treatment is omitted so tliat it must be resumed from time to time 
as determined by the blood count. Hj'^sterectomy may be advisable 
to put a stop to the periodic blood loss, or this effect may be secured 
by radium or deep Roentgen rdy therapy when indicated. 
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AURICULAR FLUTTER; SOME OF ITS CLINICAL MANIFESTA- 
TIONS AND ITS TREATMENT. 

Based on a Study of 65 Cases. 

By Thomas M. McMillan, M.D., 

■ AND 

Samuel Bellet, M.D., 

nilLADEDPHIA, PA. 

(From the Division of Cardiology of the Philadelphia General Hospital and the 
Robinette Foundation for the Study of Cardiovascular Diseases of the University 
of Penns.ylvania, Philadelphia, Pa.) 

In spite of the infrequence of auricular flutter, it, nevertlieless, is 
a disturbance of considerable importance because of its occurrence 
mainly in hearts that are seriously diseased and because it is sus- 
ceptible of successful treatment in a considerable percentage of 
cases. 

There have not been many reports of flutter based on large series 
of cases. Among the most important are those of Ritchie, 1914,^“ 
which included 52 cases, and of Blackford and Willius, 1916,- based 
on 16 cases. Since the introduction of quinidin, tlie onlj^ published 
clinical report of tliis condition which considered a large number of 
cases is that of Parldnson and Bedford, a study of 52 cases. 

Since 1921, we have encountered 80 instances of this disturb- 
ance. Our observations on some of tliese included but one electro- 
cardiographic study; otliers refused hospital treatment. For sucli 
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reasons, we are basing this paper on 65 of the SO cases. We have 
not attempted to consider all phases of the subject but only those 
portions to which the material of our series seemed to contribute 
something of interest. 

Clinical Variations of Flutter. Auricular flutter is found eitlier as ■ 
an established disturbance or as a paroxysmal or transient condition. 
Any line of demarcation between these varieties must necessarily 
be an_ arbitrary one. We have accepted Parkinson and Bedford’s^i 
selection of 2 weeks as tlie necessary duration for established flutter. 
It is to be borne in mind, however, tliat a duration of 2 weeks or 
■ even longer does not necessarily mean tliat flutter is permanent and 
may not revert to normal rhythm spontaneously; 2 of our cases 
returned to sinus rlijAlim without treatment after having fluttered 
continuously for 4 and 6 weeks respectively. 

It has not proven an easy matter to establish the duration of all 
of the cases of our series. They nearly all entered the hospital with 
flutter: tlie beginning of the disturbance had to be determined from 
tlie history and the behavior of the case under observation. In 
Table 1, we have set donm tlie known duration of flutter in our 65 
cases after hospital admission. After considering all of the facts 
available to us, we divided 55 of our 65 cases into 12 of the paroxys- 
mal and 43 of tlie established forms of flutter. Of the 10 unclassified 
1 cases, 7 were due either to quihidin or digitalis, and 3 were untreated. 
The percentages of paroxysmal and established flutter in our series 
(22 paroxysmal, and 78 established) were practically tlie same as in 
Parkinson and Bedford’s^ series (25 and 75 respectively). 

Table 1. — Known Doration After Admission to Hospital. 


Cases. 

Less than 1 week 25 

, 1 to 2 weeks . ■ 15 

2 to 4 weeks - 12 

1 to 2 months 7 

2 to 3 months 6 


Incidence. In 1200 cases, Wedd^® found flutter in 9 and fibrilla- 
tion in 137, i.e., flutter occurred once in every 133 patients and 
fibrillation once in every 9. Blackford and Willius" encountered 
flutter once in every 217 cases and fibrillation once in every 10 cases 
in a series 'of 3500 patients. Willius^® later analyzed 40,000 cases 
and found flutter in 168 or once in every 238 cases. There is tlius a 
fair similarity of both the incidence of auricular flutter and tlie ratio 
of flutter to fibrillation as determined in tliese large numbers of 

patients. • • _ 

In our omi experience we have found auricular flutter to be more 
common. In 16,000 electrocardiograms on 6500 different patients 
who either had or were suspected of having cardiac disease we en- 
countered flutter in 80 and fibrillation in .464, the ratios being respec- 
tively 1 in every 80 and 1 in every 14 such patients. 
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Age. Our youngest patient was 12 years of age, our oldest 86, 
the average age being 54 years. 


Ago. 

10 to 19 
20 to 29 
30 to 39 
40 to 49 
50 to 59 
CO to 09 
70 to 79 
80 to 89 


Table 2. — Age Distribution. 


No. of 
cases. 

1 

2 

7 

13 

14 
19 

6 

3 


Table 2 shows that the incidence of flutter was greatest over the 
age of 40 years, 72 per cent of our cases being between 40 and 70 
when flutter first came under observation. These figures are quite 
in accord with similar figures in the reports to which we have referred. 

Etiologic Factors. Associated Conditions. Auricular flutter is 
usually the result of antecedent damage of the auricular muscle, 
mainly due either to inflammatory or degenerative processes. At 
times more acute causes are operative. Among these are acute 
rheumatic fever, 4 , so , 33 , 44 , diphtheria,^ ® hyperthyroidism, 7.20,21,31 
coronary occlusion.i'^“-i^-'*2-^7 

In our series old rheumatic heart disease was present in 16 cases, 
hypertension in 12, syphilis in 13, thyrotoxicosis in 2, “toxic myo- 
carditis” (pulmonary abscess and pulmonary tuberculosis) in 1. 
Arteriosclerosis, observed in 40 of our patients, rather than some 
other assigned cause, may well have been the real precipitating 
factor in many of them. In 2 instances, flutter was apparently 
caused by toxic doses of digitalis, while in 5, the disturbance was 
the result of the quinidin treatment of auricular fibrillation. 

Auricular flutter has been reported as occurring occasionally in 
normal hearts.®^- In all but 1 of our cases the heart damage was 
severe and far advanced. In this 1 case cardiac damage was present, 
but of relatively slight degree. 

Auricular Flutter Produced by Digitalis. The development of 
auricular fibrillation following the administration of digitalis 
has been reported to occur occasionally.^®- ®' 8 . 13,34 gg as we are 
aware, Wedd^® is the only author who has reported flutter as a prob- 
able result of digitalis. His 1 patient received a total of 25 cc. of 
tire tincture of digitalis and 1 mg. of strophanthin intravenously 
prior to the onset of flutter. The disturbance was transient, lasting 
for 1 day only. 

In our series we encountered 2 cases in which flutter followed 
large quantities of digitalis. A brief history of these patients 
follows: 

Case Reports. Case 36.— E.W.T., a colored man, aged 62 j’ears, had 
had symptoms of gradually progressing congestive heart failure for 3 years. 
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Examination showed cardiac enlargement -without valve lesions, hjT)er- 
tension (170 systolic and 100_ diastolic), generalized arteriosclerosis and 
evidence of congestive heart failure. No e\'idence of sj^philis or rheumatic 
fever -u'as discovered. 

_ After a relatively normal electrocardiogram had been obtained, the admin- 
istration of 1 drain of the tincture of digitalis 3 times a day was begun. 
No symptoms of digitalis poisoning were noted except weakness, which by 
the 7th day was marked. Also on tliis day a nodal rlij^hm appeared 
(Fig. _1,_5). The order to stop digitalis was unfortunatel}^ overlooked, and 
2 additional doses were administered; on the Sth daj', auricular flutter was 
present (Fig. 1, C). On the ne.xt daj', 24 hours after the last dose of digitalis, 
flutter was still present and the A-V block had increased from 4 to 1 to 8 to 1 
and even 12 to 1 (Fig, 1, Z)). The flutter persisted and death ensued the 
following day. The effects of atropin on the auricular and ventricular 
mechanism are discussed in another section of this paper. 

C.^SE 35.— Our second case of flutter which followed large amounts of 
digitahs is being reported elsewhere in a paper on ventricular tachycardia, 
which also developed. The patient, a man, aged 65 years, -with arterio- 
sclerotic heart disease and congestive failure, received 13-| drams of the 
tincture of digitalis vitliin 10 da 5 's, or an average of IJ drams per day. 
On the 9th da}"^ of the drug’s administration, auricular flutter with 3 to 1 
block developed. On the following day, ventricular tachj’-cardia set in, 
and death soon followed. 

Mechanism. The exact physiologic reactions of the auricular 
muscle to digitalis which lead to fibrillation or flutter are not known. 
It is presumed tliat eitlier the indirect vagal effect of digitalis or its 
du'ect action on the auricular muscle is a responsible factor. 
Resnick^^ feels that botli may play a r61e in bringing on fibrillation, 
but tliat a diseased heart in addition to digitalis is probably neces- 
sary for the establishment of a circus rhjTlim under this drug. 

In all the reported cases of fibrillation or flutter resulting from 
digitalis, the heart has been seriously diseased. This was the fact 
in both our cases, as showm by postmortem as well as by clinical 
study. 

We possess no data that tlirow' definite light on the mode of action 
of digitalis in inducing flutter in either of tlie 2 cases we are reporting. 
After flutter had commenced, digitalis did definitely influence the 
mechanism, through what we interpret elsewhere in this paper 
(The Auricular Rate in Its Reaction to Drugs) as vagal influences. 
Granting tliat our conclusion is correct, it does not necessarily 
follow tliat vagal action caused tlie onset of flutter. 


Fig. 1. — Flutter follou’ing large amounts of digitalis. A»-the three customary 
leads taken after IS drams of the tincture of digitalis had been administered: B, the 
tracing obtained the following day of the 'administration of a total of 21 
the tincture of digitalis. This is interpreted as showing A-Frhj'thm; C (Lead U 
only), a tracing obtained after a total of 24 drams of the drug had been u^pd. 
shows auricular flutter with 6 to 1 block; D (Lend II only), a tracing taken 24 hours 
after the last dose of digitalis. The block is of a higher grade and coupled ventncular 
e-xtrasystoles. 
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Fhitter Cmised by Quinidin. Six of our cases were the result of an 
endeavor to convert auricular fibrillation to a normal rhythm by 
quinidin. The mechanism of this reaction is well known and requires 
no further discussion in tins paper. 

Symptoms and Complications. The symptomatic results of auricu- 
lar flutter vary greatly in different patients, depending upon such 
.factors as the degree of cardiac disease; the ventricular rate, the 
duration, of the flutter, and to some extent the nervous make-up 
of the patient. “Generally speaking the symptoms were those of a 
degree of heart failure vdth the special features of tachycardia 
added” (Parkinson and Bedford’O- 

The Rate of the Ventricles in Auricular Flutter. The symptoma- 
'fology of flutter as we found it was roughly in direct proportion to 
the rate of tlie ventricles. With rates of 150 and over, the sjTnptoms 
as a rule were quite marked; witli the rate between 100 and 130, 
the symptoms were usually of slight or moderate severity; with 
slower rates, symptoms due to flutter i^er se, were practically absent. 
Usually tliere was noticeable improvement in the symptoms witli 
lowering of the ventricular rate by treatment, or with conversion of 
flutter to fibrillation, or with the return of a normal rhjiim. In 
those occasional instances where the ventricular rate equalled that 
of the fluttering auricle, there were usually profound disturbances, 
even unconsciousness. 

Psychoses. Mental disturbances of varying degrees of severity 
were present in 10 of our cases. These occurred invariably with a 
high ventricular rate and with marked evidence of congestive heart 
failure. The onset of a psycliosis would appear to be a grave prog- 
nostic sign, 4 of our 10 patients having died within 1 to 2 days and 
2 within a week after its appearance. One recovered but died of 
heart failure S months later. 

Embolism. This accident occurred in 5 of our patients. In 1, ' 
fibrillation was present at tlie time of the embolism while in another 
it occurred 3 da3''s subsequent to the restoration of normal rhjdhm. 
In the three remaining instances, the accident occurred before the 
patients were admitted to the hospital, thus precluding our learning 
whether flutter was or was not present at tlie time of the accident. 
The weight of evidence indicates that embolism rarely if ever occurs 
during flutter. In the 9 cases Tecentlj’’ reported bj' Parkinson and 
Bedford, flutter was not present at the time of tlie, accident in any. 

It is of interest to note that 4 of Parkinson and Bedford’s 9 cases of 
embolism and 3 of our 5 cases had mitral stenosis. 

The Diagnosis of Auricular Flutter. Auricular flutter should be 
suspected in every regular tachycardia where the rate lies between 
140 and 180 per minute. It must be differentiated from all varieties 
of paroxysmal tachj'^cardia, from rapid simple^ tachj’'cardia, and, 
when the ventricular response is irregular, as it not infrequently 
is, from auricular fibrillation. Onlj’' 2 of tlie various differential 
features will be discussed in this paper. 
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Vagal pressure* has been said to be particularly effective in increas- 
ing the degree of A-V block during auricular flutter. Parkinson and 
Bedford,®^ however, do not believe that this occurs to any greater 
degree during flutter. than during any other tachycardia except as 
it is caused by digitalis. It was possibly because most of our cases 
had received some digitalis that vagal pressure increased the degree 
of A-V block in a considerable number of them. The point that we 
wish to make is that the procedure has been of diagnostic help, not 
only clinically but electrocardiographically as well, and has enabled 
us to recognize a number of otherwise uncertain tachycardias defi- 
nitely as flutter. 

Hertz and GoodhearP® and Holmes and White” have pointed out 
the value of fluoroscopy as a means of recognizing flutter and differ- 
entiating it from other tachycardias. The method has been helpful 
to us in an occasional case where the electrocardiogram left some 
doubt as to whether there existed a 2 to 1 flutter or a rapid auricular 
paroxysmal tachycardia. Observation of the auricles has at times 
enabled us to decide whether the rate of the auricles equaled or 
exceeded, that of the ventricles. 

The Auricular Rate in Flutter and Its Reaction to Drugs. The auricu- 
lar rate in untreated flutter ranges between 220 and 370 per minute 
(Lewis^®). In our series, the lowest auricular rate recorded in an 
untreated case was 222 and the highest 334 per minute. 

The Effects of Digitalis and Atropin on the Auricular Rate in 
Flutter. The direct muscular action and indirect vagal effect of 
digitalis on the auricular muscle are in conflict, with the vagal action 
usually predominating, and resulting in a slight inerease in the rate 
of the auricular oscillations, through a shortening of the refractory 
period of the auricular muscle. From our various types of cases 
we have selected 9 which were receiving digitalis and carefully 
studied the auricular rate just preceding the change to fibrillation 
or normal rhytlim. An increase in the auricular rate was observed 
in 4, no change in 2, and a decrease of the auricular rate in 3 of these 
cases. Parkinson and Bedford®^ observed a decrease in the auricu- 
lar rate in 5 and no change in 9 cases. 

We did not study the effects of atropin in every case. We did 
administer tlie drug to several of our patients, and are citing the 
effects which were unexpected in one. 

The expected effect of atropin on the auricular rate in flutter is 
slowing due to an increased refraetory state, incident to vagal 
release; but occasionally there follows an increase (Wedd^®). 
Decrease in tlie auricular rate was the response we usually encoun- 
tered. 

One of our eases in which flutter followed large doses of digitalis 
showed a particularly anomalous response to both digitalis and atro- 

* It would perhaps be more accurate to use the term carotid sinus pressure 
instead of vagal pressure. 
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pm in that tlie former slowed and tlie latter speeded tlie rate of tlie 
aurieles. The anricidar rate on tlie first day of flutter was 245. 
(Case 30, “Flutter Produced by Digitalis”). Digitalis was then 
stopped and 24 hours later, tlie auricular rate had fallen to 217 
(Fig. 1 )._ 

The effects of atropin on tlie auricular beliavior were also interest- 
ing (Fig. 2 ). On the first day of flutter, atropin sulphate, gr. ^ 3 - 
hypodermically affected tlie auricular rate in the expected directio'ii, 
slowing it from 245 to 240, 15 minutes after the injection, and to 220 
at 30 minutes. On tlie second day of flutter, when the auricular 
rate was only 217, the same amount of atropin increased the auricu- 
lar rate in 15 minutes to 237. 

No definite explanation of sucli complicated reactions is justified 
perhaps. Flowever, certain facts might be pointed out. 

'\^fliy should the rate of tlie flutter have decreased from 245 on tlie 
first day to 217 on tlie second day of flutter? Inasmuch as digitalis 
had been discontinued 24 hours before the slower rate was recorded, 
tlie decrease might be attributed to removal of tlie vagal stimulating 
effects of digitalis and a resulting increase of the refractory state. 
This we have some hesitancy in doing because at the time of the 
slower auricular rate coupled ventricular extrasystoles had appeared 
and T wave clianges and A-V block were of a higher degree, facts 
whicli suggest tliat digitalis gction was more profound at the time 
of the slowed auricular rate (24 hours after tlie last dose of digitalis).* 
If it can be justifiably assumed that digitalis was more strongly 
affecting the heart at this time, tlie slowed auricular rate might con- 
ceivably have been due to a predominant direct effect of tiie drug 
upon tlie muscle with a resulting increase in the refractory period. 
This as well as the preceding hj^otliesis is rendered unlikely by the 
conspicuous increase in the auricular rate caused by atropin on tliis 
day. This result of vagal release leads us to feel tliat tlie slowing 
of tlie auricular rate, although it was recorded 24 hours after the 
last dose of digitalis, was in the main the result of vagal stimulation. 
We know of no established and accepted action of atropin except 
preliminary vagal stimulation and ultimate release.! 

* We have on several occasions seen the maximum effects of digitalis manifested 
as long as 24 hours after its last administration. 

t Wedd” has mentioned stimulation of the sjunpathetics as a possible explanation 
of an increase in the auricular rate under atropin. 


Eig. 2. — Effects of Atropin on Auricular Rate. Flutter vith A~V dissociation. 
Strip 1 : Flutter ndth G to 1 block (duplicate of C, Fig. 1). Strip 2: Fifteen minutes 
after atropin sulphate, gr., hypodermically; auricular rate, 237; ventricular rate, 9 1 , 
ventricular impulses are independent of auricular impulses. Strip 3 : Thirty minutes 
after atropin: auricular rate, 222; ventricles responding regularly to every second 
auricular impulse. Strip 4: Second day of flutter (duplicate of D, Fig. 1) : auricular 
rate, 237. Strip 5: Fifteen minutes after atropin sulphate, is gr., hypodermicalb'; 
auricular rate increased to 242; ventricular complexes perfectly regular and inde- 
]x>ndent of auricular beats. 
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That vagal release and not stimulation vas the action of atropm 
at the time is indicated by the great improvement in A-T~ conduction 
that accompanied the increased auricular rate. (Fig. 2) . 

LendSj Drury and Bulger-’ found that vagal stimulation, after 
speeding the auricular rate up to a point, might then lead to irregu- 
larity and often sudden cessation of the flutter through its action in 
remo\Tng the state of partial refractoriness more effectively than 
it shortened the absolute refractory period. We have no dear con- 
ception hov vagal stimulation coidd slov the auricular rate in our 
case. Conceivably, an interplaj' of the effects of vagal stimulation 
on the partial and absolute refractory* states might have driven the 
wave into longer pathways and thus perpetuated the flutter at a 
slower rate. 

In the preceding discussion we have given no consideration to the 
seriously poisoned condition of the heart. This fact might easily 
modify* any reaction and makes any* explanation of the results largely 
hy*pothetical. 

A-V Dissodaiion in Flutter Caused by Airopin. During the 2 
days that flutter existed, it was associated with high-grade A-V 
block, being initially^ 6 to 1 and progressively increasing to S to 1 
and even 12 to 1. On both days, atropin sulphate, gr. hypoder- 
mically*, led to a dissodation of the auricular and ventricular mechan- 
isms, a behatyor that we have not seen described during auricular 
flutter (Fig. 2.). On the first day, the auricular rate at the time of 
dissodation, was 237 and the ventricular 97; on the second day, 
15 minutes after atropin, the rates were respectively 242 and 94. 
The ventricular beats bore no relation to auricular impulses and 
almost certainly arose in junctional structures. On the first day, 
the ventrides were slightly* irregular, but their perfect regularity on 
the second day makes the mecham'sm beyond question an A-F disso- 
ciation. This disorder was transient; 30 minutes after the atropin 
the ventricles were responding regularly to every second aiuicular 
impulse. 

This dissodation is probably’^ analogous to that observed by 
Wilson^® in normal rhythm where the disturbance either appeared 
spontaneously* after atropin, or was induced by* vagal pressure in 
the period 8 to 15 minutes after its injection. The probable cause 
during sinus rhythm is a selective action of atropin on the vagal 
endings in the A-F node, Wilson’® belie^^ng the effective action to 
be rdease, Lewis®^ stimulation. In our case dissodation was prob- 
ably* the result of the combined effect of digitalis and atropin and 
not of the latter alone. 

Qihnidin. This drug alway's slowed the auricular rate of the cases 
of our series to which it was administered. 

The Effect of Digital Stimulation of the Vagus Nerve on Auricular 
Flutter. Under experimental conditions, flutter in dogs ran at 
times be ended or converted into fibrillation through the application 
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of electrical stimulation to the exposed vagus nerve.^®-^^ As far 
as we are aware, digital stimulation of the unexposed vagus has 
never been reported to have ended flutter in man, though it has 
been observed to affect the rate 3 , 22 , 38.50 apparently 

did transform auricular flutter into fibrillation by applying pressure 
over the vagus nerve in the neck. Lewis“ has stated that vagal 
stimulation sufficiently intense to affect flutter greatly is not likely 
to be obtained by pressure over the carotids. However, we see no 
convincing reason why this response might not occasionally occur. 

The patient, F. B., aged 45 years, entering the hospital for bilateral 
herniorrhaphy was unaware of any cardiac derangement. However, a 
routine examination revealed a history of slight breathlessness at rest, 
questionable enlargement of the heart, a soft apical systolic murmur, a 
normal blood pressure, and a heart rate of 150, which the electrocardio- 
graph showed to result from auricular flutter. While pressure was being 
applied over the right carotid the rhythm changed to auricular fibrillation 
(Fig. 3). The latter rhj'thm continued for 2 da^'^s and then spontaneously 
reverted to normal. He was followed at intervals until his death 2| years 
later, without flutter ever again being observed. 

There is of course the possibility that the change from flutter to 
fibrillation was spontaneous and not the result of vagal pressure. 
We attribute the change to vagal stimulation largely because of the 
behavior of the auricular rate and because of the experimental 
results of vagal stimulation in dogs that have already been referred 
to. For purposes of accuracy in measurement, we have used the 
intervals between two auricular cycles for comparison. The rate 
did not begin to speed demonstrably until 7 double cycles before the 
onset of fibrillation. The interauricular cycle lengths in seconds for 
these last 7 double cycles are recorded in Table 3. 


Table 3. — Effect of.-Vagal Pressure on the Auricular 


Cycles. 

A- . 
B . 
C . 
D . 
E . 

r . 

G . 


Rate. 

Time, 

seconds, 

0.362 

0.358 

0.358 

0.355 

0.365 

0.346 

0.343 


The auricular rate speeded progressively for 4 double cycles, then 
lengthened for 1 double cycle and then again progressively speeded 
for the next 2, at which point frank fibrillation supervened. 

Lewis, Drury and Bulger^® found that vagal stimulation speeded 
experimental auricular flutter regardless of whether the rate of fiber 
conduction was nearly normal or was slowed: in the first instance, 
by shortening tlie absolute refractory period and thus opening 
shorter pathways to the circulating wave; in tlie second instance. 
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by removing the island of refractory muscle in the path of the wave— 
an effect chiefly on the state of partial refractoriness rather than 
the absolute refractory period. Either of these effects resulted in a 
gradual progressive rise in the auricular rate. If the effect was dis- 
proportionately greater on the partial than on the absolute refrac- 
tory state, the flutter might become somewhat irregular and often 
suddenly end. If the two effects balanced each other, flutter would 
continue. 

These authors”'' found that the change from flutter to fibrillation 
when it occurred during vagal stimulation was accomplished in 
most instances at least through an intermediary state of rapid 
reexcitation. This disturbance could be detected in ordinar^^ trac- 
ings obtained from limb leads. In our clinical case, such an inter- 
mediary stage seems most improbable. At any rate, there are no 
suggestions of such a disturbance in the tracings. 

In a case reported by Wilson®® in which ocular pressure conspicu- 
ously increased the rate of flutter, the speeding was attributed to a 
shortening of the path of the wave. In our case, the subsequent 
change to fibrillation suggests that the increased rate during vagal 
stimulation resulted from the same cause. The only thing that 
makes this at all doubtful is the sudden slowing in the progre.ssive 
increase in the rate of Cycle E. It is to be remembered, however, 
that the measured intervals refer to double cycles. Apportioned 
between 2 cycles, the slowing would not be great: perhaps not suffi- 
ciently so to deter us from saying tliat the increase in rate was an 
orderly progressive one. 

Onsets and Offsets of Auricular Flutter. Neither the start nor the 
termination of periods of auricular flutter have been recorded very 
frequently in electrocardiograms. We have been able to find either 
one or the other of these events reported in five papers.”®’®-’ 

In most of the cases reported the flutter was impure.’®® In some 
of tlie paroxysms, premature auricular beats appear to have ini- 
tiated them;®® in others, no such preliminary disturbances occurred; 
the offsets happened abruptly or were either preceded by a slowing 
of the auricular rate or occasionally by slight auricular speeding. 

We observed onsets in 4 patients and offsets in 5. In all of these 
cases the flutter was impure at best and usually approached auricu- 
lar fibrillation. 

In patient, A. R. (Fig. 4, line 1), tlie onsets invariably were pre- 
cipitated either by exercise or by premature auricular beats. Toward 
the end of the paroxysm illustrated, tlie auricular waves are fairly 
regular in time and also in shape except as the irregularity of the 
ventricular responses modifies them. The last 2 cycles, each 0.198 
second in duration, while not slower than some indi\udual cycles, 
are definitely slower than the immediately preceding ones. The 
preceding 7 cycles are impo.ssible to measure accurately; measured 
■in toio and averaged, each has an estimated duration of 0.1 88 
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second. Sudi slight and uncertain changes do not warrant the 
definite conclusion, but suggest that the termination of flutter was 
preceded by slowing of the auricles. 

In patient, W. K. (Fig. 4, second line), premature auricular beats 
were also present and at times initiated paroxysms; at otlier times, 
onsets were spontaneous. Both types of onsets are illustrated. 
The behavior of the auricular rate at the time of offsets was incon- 
stant. In 3, the last cycle while not longer than some individual 
cj’-cles, was slower than tlie cycle immediately preceding it; in the 
fourth offset studied, the last cycle was definitely faster than the 
preceding one. One of each variety of offset is shown. 

In patient, E. W., tlie flutter was definitely impure. The flutter 
waves closely approacli in shape the P and T waves, and therefore 
make it difficult to be certain of tlie exact point of offset. In the 
first short paroxysm (Fig. 4,. third line, marked “x”), the last 
auricular wave is definitely faster tlian the preceding wave. The 
exact point of the other offset illustrated is uncertain. There are 
numerous premature beats, but we cannot be certain tliat any of 
these impulses actually initiated period of flutter. 

In both of our other cases (not illustrated in Fig. 4), the flutter 
was impure. Both offsets (seen in both) and onsets (seen in one) were 
spontaneous and no cliange in the auricular rate preceded the ter- 
mination of the flutter. 

Other Disturbances of Rhythm Associated with Auricular Flutter. 
Fluiier wUh Aberrant Ventricular Complexes. During rapid auricu- 
lar beating, aberration of the resulting ventricular complexes is not 
uncommon. Among our 65 cases, we found widened ventricular 
complexes in ten instances. In two, the widening was present at a 
high ventricular rate only, the ventricular complexes returning to 
their normal widtli when the rate slowed. In one of these the 
aberration was definitely a toxic quinidin effect, the finding dis- 
appearing with the elimination of the drug. The 8 hearts with per- 
manent bundle-branch disturbance did not tolerate flutter any worse 
than did hearts similarly diseased but without intraventricular 
block. In 7 of these, normal rhythm was restored and persisted for 
a considerable period. On the other hand, our 1 patient who devel- 
oped bundle-branch disturbance incident to a rapid ventricular rate 
did do very badly and died soon after the appearance of aberration. 

A-V Heart Bloch and the Ventricular Rate in Flutter. When they 
first came under observation and before treatment was instituted 36 
of our patients had 2 to 1 block and 11 showed a combination of 2 to 1 
and 3 to 1 block. The remainder showed either higher grades of 
block or clianging A-V ratios, resulting presumably from digitalis, 
which had been used in small amounts. 

The ventricular rates lay between 150 and 185 in 28 and between 
111 and 149 in 32 cases. In only 6 was the rate at tlie initial observa- 
tion below 100, In 4 of these digitalis had been administered and 
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was probably the cause of tlie increased A-V block and consequent 
slow ventricular rate. Only 2 patients, Case 62, with an A-V ratio 
of 3 to 1 and a ventricular rate of SS, and Case 51, with a ventricular 
rate of 36, the result of permanent complete A-F heart block, 
showed a ventricular rate below 100 where digitalis could be posi- 
tively eliminated as a factor. 

Complete A-V Heart Bloch Associated rvitli Avricidar Flutter. 
Parkinson and Bedford®^ reported 1 case of tlieir own and were able 
to find in tlie literature but 8 otlier examples of tlie association of 
complete A-V block and' flutter.^-S'i^-is.^e. 40,45, si Qur 1 patient 
who showed tliis combination .of disturbances was a man of 65 with 
evidences of arteriosclerotic heart disease. A^arious attempts to 
effect tlie A-V block were alwaj's unsuccessful. This case will not 
be further considered here as it is being separately reported in con- 
nection with histologic and other electrocardiographic findings. 

Ventricidar Tachycardia in Association 7citli Fhitter. This com- 
bination is undoubtedly but rarely seen. AA'^e could find in the litera- 
ture but 1 clear case of an association of these arrhythmias, a case 
reported by Gallavardin.^- In 2 of our cases, these arrlij^thmias 
were associated; both had received toxic doses of digitalis. Inas- 
mucli as tliese cases are being reported in anotlier paper, they will 
not be furtlier referred to here. 

Fhitter u'ith 1 to 1 Ventricular Response. This disturbance usually 
manifests itself as a brief affair during ordinary 2 to 1 flutter. The 
two examples of tliis that we have seen, botli accompanied by alarm- 
ing sjmiptoms, have been previously reported.-® Parkinson and 
Bedford®* in reviewing the literature of flutter have accepted 18 
of the reported cases as genuine examples of 1 to 1 flutter. To tliis 
number should be added the case recently reported by Fuller.** 

The Treatment of Auricular Flutter. Prior to tlie introduction of 
quinidin, digitalis was tlie only drug available for the treatment of 
auricular flutter. Quinidin while in no way supplanting digitalis, 
has nevertlieless proved itself to be a drug of great value. 

The Results of Treatment. Since tlie introduction of quinidin 
there are now available three metliods of treating auricular flutter: 
(o) Digitalis, (5) quinidin, and (c) a combination of digitalis and 
quinidin, tlie latter being used to end fibrillation after tlie former 
has induced this rh}’'tlim. Of tliese metliods, the best resulte have 
been obtained by tlie use of digitalis alone or by its combination 
with quinidin. 

In the series of 52 cases collected by Ritcliie®® normal rhjilim was 
restored in 23 (44.7 per cent) by digitalis. In the 52 cases of 
Parkinson and Bedford,®* 20 cases were treated by digitalis alone: 
tlie results were a restoration of normal rhj-thni in 9 (40 per cent), 
permanent fibrillation in 4, nodal rhythm in 1, and a^persistence of 
flutter in 5 cases. Quinidin alone was used in 15 instances of 
established flutter, successfully restoring a normal rhytlim in 3, 
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and failing in 12. In G cases in which persi.stent fibrillation had 
been produced by digitalis, ciuinidin restored and maintained normal 
rhythm in 3 and caused return of flutter in 3. Of their 40 cases with 
established flutter, a return to normal rhythm followed the use of 
digitalis or quinidin, either alone or in combination in 20 cases, 
or 50 per cent. 

The results in our series of 65 cases are tabulated in Tables 1 and 
2. Considering all of our 65 cases, both the established and paroxys- 
mal forms and those due to drugs, normal rhythm either returned 
spontaneously or was restored by drugs in 43 (66.1 per cent) of the 
65 cases. An additional 4 cases, or 6 per cent were changed from 
flutter to permanent fibrillation. The total percentages therefore 
in which tlie flutter was transformed either to normal or to perman- 
ent fibrillation was 72.2. It seemed to us that the best idea of the 
efiicacy of tlie various available forms of treatment could be gotten 
if the 19 cases that were either paroxysmal or the result of drugs 
or untreated were omitted and the remaining 43 cases of established 
flutter were considered. Of the 43 cases of established flutter which 
received treatment, normal rhythm was restored by digitalis alone 
24 times, by quinidin alone 3 times, by digitalis and quinidin com- 
bined 4 times and by vagal pressure once. The total, therefore, is 
32 successes out of 43 attempts to restore normal rhythm, a success- 
ful percentage of 74.4. Of the 11 cases, in which normal rhythm 
was not restored, 4 left the hospital with permanent fibrillation, 
only 1 of the 4 having received any quinidin, and this in inadequate 
amounts, and 7 casfes continued to flutter, digitalis and quinidin 
both having been used, however, in only 2, the remaining 5 having 
•received digitalis only. It seems not improbable that our successful 
, percentage may have been considerably increased had all of these 
11 cases received adequate amounts of quinidin after the digitalis 
had failed. 

In securing a return to normal in 66.1 per cent of all varieties of 
flutter (established, paroxysmal, and those due to drugs), in 74.4 
per cent of our treated cases of established flutter, in 55.8 per cent 
of our cases of established flutter treated by digitalis alone, and in 
60 per cent of the cases treated by quinidin alone, we have apparently 
been unusually fortunate. 

We have devised no definite routine of treatment. Our procedure 
has been first to use digitalis alone. Usually we have given approxi- 
mately 3 drams of the tincture daily for 2,. 3, or even 4 consecutive 
days, the duration of this period of large dosage depending upon the 
condition and size of tlie patient and lie need of hurry. After such 
a period, the dose of digitalis has been redueed to 1 dram per day 
and continued in this amount until we even secured a cliange of 
rhythm or until evidences of toxicity have either appeared clinically 
or been revealed by tlie electrocardiograph. 
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Tile successful abolition of flutter often requires several times the 
Eggleston dose of digitalis. Sucli quantities are obviously dangerous 
and should only be used witli rigid observation, '^^fliile we have fre- 
quently disregarded such clinical symptoms as loss of appetite and 
nausea, tlie development of coupled extrasystoles, hitherto not present, 
is a sign that we now never ignore. These, even if very occasional 
ones, are to us a positive indication for abandoning tlie use of digi- 
talis in treating auricular flutter. 

In spite of tlie use of such large amounts of digitalis, we have had 
• but one fatality that could be attributed to the drug. Warnings 
to discontinue the digitalis appeared in ample time, but through an 
error, only the day order was stopped and a fairly large amount being 
given at night was continued. This led to ventricular tachycardia 
. and death. In one other instance, we ignored tlie development.of oc- 
casional coupled extrasystoles and continued the drug one day after 
tlieir appearance. Ventricular tachycardia resulted, but fortunately 
disappeared in 24 hours and nothing came of the episode. 

Vflien forced to abandon digitalis, after a few daj’-s wait, we have 
begun quinidin. After a preliminary dose of 4 grains, tlie patients 
have been put on 4 grains 5 times a day, 4 doses being given during 
the waking hours and 1 at 2 a.m. If this had no effect in 3 days, 
the dose was increased to 5 grains 5 times a day, then after 3 days, to 
6 grains 5 times a day, and so on until 40 grains a day were being 
administered. Usually, we have gone no further than this. Occa- 
sionally, however, we have given higher amounts, once reacliing tlie 
large dosage of 81 grains per day. In tliis particular instance, the 
patient was in severe cardiac failure vutli flutter. The appearance 
of coupled ventricidar extrasystoles forced us to abandon digitalis. 
Quinidin in the large amounts mentioned caused a return of normal 
rhythm and restored the heart to a degree that was compatible 
with a relatively normal life. ' » 

The onlj'' justification for taking the risk tliat tlie administration 
of sucli large amounts of digitalis and quinidin entails, lies in the 
urgent necessity of abolishing flutter. If the need is not urgent, we. 
do not advocate taking the risk. If it is, ive do. 

VTien digitalis has successfully transformed flutter into fibrilla- 
tion, we now wait no longer tlian 1 week for spontaneous return to 
normal rhythm, but begin the use of quinidin. It is our experience 
that the sooner this drug is begun, the' more apt are we to secure a 
return to normal rhythm. 

Quinidin, at least theoretically, should prove of great value in the 
treatment of paroxysmal flutter, both in shortening tlie paroxysms 
and in diminishing their frequence. Parkinson and Bedford^' 
observed both of these results. We have not sufficiently observed 
our cases of paroxysmal flutter or been able to keep them under 
sufficiently careful observation after their discharge from ^e hos- 
pital to speak from our own results on tliis phase of tlie subject. In 
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2 cases, lye did obtain ivliat ive tbouglit was distinct benefit from 
quinidin in lessening the frequency of tJie paroxysms. 

The Coni'crsion of Fhiiter io Normal hy Digitalis without an Inter- 
vening Stage of Fibrillation. It is usually assumed that digitalis 
abolishes flutter by first ti-ansforming it into fibrillation. Eleven 
of our 43 cases of established flutter were returned to normal witliout 
an observed period of auricular fibrillation. Parkinson and Bed- 
ford^i encountered the same phenomenon though tliey do not state 
how many times. 

This has led us to wonder if digitalis may not fairly frequently'' 
convert flutter to normal directly witliout an intermediary stage of 
fibrillation. There are theoretical and experimental reasons for 
believing that it might. In all of our 11 cases, it is of course con- 
ceivable tliat tlie auricles did fibrillate briefly' between the period 
of flutter and normal rhy'thm, inasmuch as the cliange was never 
recorded on tlie electrocardiograph. In one of our cases, tlie period- 
of possible fibrillation could not have exceeded 2 hours: a fracing 
taken at 11 a.ji. showed flutter ivhile one taken at 1 p.m. revealed 
a normal rhy'tlim. 

The behavior of the auricular rate in these eases was inconstant; 
in some, it was tending to speed in tlie last tracing taken before 
normal rhythm returned while in others it was either slowing or 
unchanged. The auricular rates in tlie case just referred to in whicli 
any period of fibrillation seems unlikely' are shown in Table 4. 


Table'4. — Behavior of Auricohar Rate Preceding the Change from rLUTTEn 


Date. 

TO Normal. 

Interauricular 
cycle lengths,**' 
seconds. 

Rate 

per minute. 

July 23 

. . . . . 0.205 

293 

July 24 

. . . 0.209 

- 2S7 

July 25 

. . . . 0.2024 

290.4 

July 2G . . 

. . . ... 0.200 

300 

July 28 . . 

. . 0.20S 

2SS 

July 29 . . 

. . 0.200 

300 

July 30,- A.M. . 

0.2075 

2S9 

Jul3’ 30, P.M. . 

Normal rhvthm 


TJiese figures were determined uith .t comparator. The direction of the ch,inges 

ate, however, was 

perfectb’ obvious grossly’. 



■ From tlie history' of this patient we judge the onset of flutter to 
have occurred 3 weeks before admission. After preliminary' electro- 
cardiograms, tlie administration of tincture of digitalis was begun, 
10 drains in all being administered in S day's. 

There was first a definite increase in the auricular rate, then plow- 
ing (July 28, 1930), then speeding, and finally definite slowing 2 
hours before normal rhytlim was observed. The slowing would fit 
in with eitlier of two possible explanations. First, a predominance 
of the direct eftebts of tlie drug by causing intra-auricular block 
might prevent further reentrance of a circulating wave. Second, 
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Table 5. 

Total G5 

Caused by digitalis ... 2 

Caused by quinidin .... 5 

— 7 

58 

Untreated 3 

55 

Paroxysmal 12 


43 

Normal rhythm restored : 

(а) By digitalis alone . 

(б) By quinidin alone . 

(c) By digitalis plus quinidin 
(cZ) Vagal pressure . 


11 


Transformed in fibrillation 4 

7 

Failures 7 


24 

3 

4 
1 


Case. 
1 . 
2 . 

3 . 

4 , 

5 . 
GA 
GB 
7 . 
S . 
9 . 

10 . 

11 . 
12 , 


13 

14 

15 

IG 

17 

IS 

In 

20 

21 

22 

23 

24 

25 
20 
27 


Table G. 


Amount of drug. 

Days. 

120 gr. 

10 

7 dr. 

8 

33 dr. 

33 

297 gr. 

23 

Gs dr. 

10 

191- dr. 

23 

42 dr. 

57 

57 dr. 

19 

144 In., 2 Tr. 

20 

5 dr. 

10 

G dr. 

4 

2 dr. Tr., 1/200 gr. 

7 

Stroph. 

7’ dr. 

3 

5J dr. 

12 

12 gr. 

7 dr. 

7 

IG dr. 

18 

10 gr. 

19 dr. 

IG 

2S8 gr. 

12 

7 dr. 

6 

101 dr. 

14 

45 dr. 

4 

23 i dr. 

GO gr. 

11 

35 dr. 

9 

13 dr. 

13 

28 dr. 

21 

G1 dr. 

8 

5 gr. 

231 dr. 

21 

a dr. 

1 

53 dr. 

7 

30 dr. Inf., 7 Tr. 

7 


Result. 

No change; death. 

FI. to N.R. 

No change; death. 

FI. to Fib. to Norm. 
Changed to Fib. 

FI. to Fib. 

No change; death. 

No change; death. 

No change. 

No change. 

FI. to Fib. to Norm. 

FI. to Fib. to Norm. 

FI. to Fib. to Norm. 

FI. to Norm, spont. 

FI. to Norm. 

FI. to Fib. 

Fib. to Norm. 

No effect. 

No effect. 

FI. to Norm, in 5 days. 
FI. to Fib. to Norm. 

No change. 

FI. to Norm. 

FI. to Norm. V.P.T. 

FI. to Norm. 

No change; drug stopped. 
FI. to Fib. 

Fib. to Norm. 

No change; insuff. 

FI. to N.R. (paroxysmal). 
FI. to Norm. 

FI. to Norm. 
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Table 6. — {Continued.) 


Case. 

.Amount of drug. 

Days. 

Result. 

28 . . . 

None 


Died. . 

29 . . . 

. 326 gr. 

18 

FI. due to Quin. 

30 . . . 

16J dr. 

24 

FI. to Norm. 

31 . . . 

. 8 dr. 

3 

FI. to Fib. 


60 gr. 

2 

Fib. to Norm. 

32 . . . 

6 dr. 

5 

FI. to Fib. 

33 . 

. 7 dr. 

1 

FI. to Fib. to Norm. 

34 . . . 

11 dr. 

8 

FI. to Fib. to Norm. 

35 . ... 

. 12^ dr. 

6 

FI. due to digitalis. 

36 . . . 

24 dr. 

8 

FI. due to digitalis. 

37 . . . 

. 3J dr. 

4 ' 

FI. to Fib. by vagal pressure. 

38 . . . 

■o 8 dr. 

4 

FI. to Norm. , 

39A . . 

1 

? 

FI. to Norm. 

39B . . 

12 dr. 

24 

No change. 

40 . . . 

101 dr. 

7 

FI. to Fib. to Norm. 

41 . . . 

18 J dr. 

11 

FI. to Fib. 


12 gr. 

1 

Fib. to -N.R. 

42 . . . 

120 gr. 

S 

FI. due to Quin. 

43 . . . 

2 dr. 

2 

FI. to N.R. (paroxj-smal) . 

44A . . 

8 dr. 

IS 

FI. to Fib. to FI. 


576 gr. 

52 

FI', to Norm. 

4B . . . 

1004 gr. 

31 

FI. to Norm. 

45 . . . 

20 dr. 

14 

FI. to Fib. to Norm. 

46A . . 

54 dr. 

30 

No change. 


750 gr. 

9 

FI. to Norm. 

46B . . 

44 dr. 

19 

No change. 


172 gr. 

7 

FI. to Norm. 

47 . . . 

4 dr. 

3 

FI. to Fib. to Norm. 

48 . . . 

29i dr. 

12 

FI. to Fib. 

49 . . . . 

4 dr. 

4 

FI', to Norm. ' 

50 . . . 

41 dr. 

3 

FI. to Norm. 

51 . . . 

6 dr. 

? 

Fib. to FI. to Fib. (digitalis?) 

52 . . . 

71 dr. 

6 

FI. to N.R. 

53 . . . 

12i dr. 

7 

- FI. to Fib. 

54A . . 

18 dr. 

15 

FI. to Fib. 


30 gr. 

2 

Fib. to N.R. 

54B . . 

20 dr. 

14 

FI. to N.R. 

55 . . . 

35 J dr. 

49 

FI. to Fib. 

56 . . . 

201 dr. 

18 

FI. to Fib. to N.R. 

57 . . . 

5 dr. 

4 

No change. 

58 . . . 

None 


No change. 

59A . . 

27 dr. 

17 

FI. to Fib. 

59B . . 

8 dr.' 

5 

FI. to N.R. 

60 . . . 

12 dr. 

. 9 

FI. to Fib. 

61 . . . 

9 dr. 

9 

FI. to N.R. 

62 . . . 

2J dr. 

3 

FI. to N.R. (paro.xysmnl). 

63 . . 

10 dr. 

15 

FI. to Fib. 


400 gr. 



64 ... . 

9 dr. 

5 

FI. to Fib. to N.R. 

65 ... . 

"Well digitalized 

5 

FI. to N.R. 


138 gr. 



dr. = drams of tincture of digitalis. 



gr. = grains of qm'nidin sulphate. 



Stroph. = strophanthin. 



Fib. = fibrillation. 



FI. = flutter. 





N.R. = normal rhj'tlim. 

Norm. = normal rhythm. 

A and B refer to different courses of treatment. 
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Lewis, Drury and Bulger^e found that vagal stimulation alone can 
end flutter under experimental conditions. An interplay of the vagal 
action on the partial and absolute refractory state, they found, 
could first speed, then slow the rate of the auricle, and finally 
abruptly end the flutter. The behavior of the auricular rates in 
our case might conceivably be due to such an interaction, which 
might finally have led to a closure of the gap of responsive muscle 
and an immediate return to normal rhythm. The weight of observa- 
tion is not against such a predominance of the vagal effect of 
digitalis. 

We must let the matter rest here. It appears to us to be possible 
for digitalis by either of its influences on the auricular muscle to 
end flutter without first changing it to fibrillation. None of our 
cases show positively that tliis was the method of change though 
some of them— 1 in particular— suggest rather strongly that it may 
have been.- 

Summary. A series of 65 cases of auricular flutter is reported, 12 
of which were classed as paroxysmal and 43 as established flutter. 
Seven were due to drugs and 3 received no treatment and were 
therefore unclassified. 

These cases include: 

(а) Two instances of flutter apparently produced by toxic 
amounts of digitalis. One of these cases showed ventricular tachy- 
cardia in association with flutter. 

(б) One case of complete heart block (not due to digitalis) asso- 
' dated with auricular flutter. 

(c) A case of auricular flutter apparently transformed into auricu- 
lar fibrillation by digital pressure on the vagus nerve in the neck. 

(d) Five cases in which onsets or offsets of brief paroxysms of 
impure flutter occurred. 

(e) A case in which A-V dissociation followed the injection of 
atropin in a person severely overdigitalized. 

The effects of digitalis upon the auricular rate are discussed. 

The results of treatment of the disturbance were quite successful. 
Of the entire 65 cases (established, paroxysmal, and those due to 
drugs) a return to normal rhytlim was secured in 66.1 per cent. 
Considering only the cases of established flutter, normal rhythm 
was successfully restored in 74.4 per cent of the cases. 

The method of choice in this series of cases was the use of digitalis 
until fibrillation was established. Digitalis was then discontinued, 
and unless a normal rhythm had spontaneously returned within a 
week, the administration of quinidin was begun. The latter drug 
was used alone after digitalis had either failed to bring on fibrilla- 
tion or had brought on certain toxic manifestations which rendered 
a further use of digitalis inadvisable. 
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“RESTING INFECTION” IN VARICOSE VEINS: ITS DIAGNOSIS 

AND TREATMENT. 

By G. de Takats, M.D., M.S., F.A.C.S., 

ASSISTANT PROFESSOR OF SURGERY AT NORTHWESTERN UNIVERSITY MEDIC.iL SCHOOL; 
ADJUNCT STAFF, WESLEY' JIEMORIAL HOSPITAL, CHICAGO, ILL. 

(From the Department of Surgery, Northwestern University Medical School.) 

Varicose veins are frequently infected. The floiv of blood is 
greatly retarded in the dilated veins, and is reversed in the standing 
position. Bacteria circulating in the blood stream may easily 
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localize in the wall of such veins. Acute attacks of phlebitis have 
been observed following removal of teeth or tonsils, thus demon- 
strating the importance of foci in the production of phlebitis. 

TiT-^ physician had recurrent attacks of thrombophlebitis in varicose veins 
\\ hen some abscessed teeth were pulled, an acute phlebitis developed in the 
veins of both lower extremities, wliich had been in a quiescent stage for some 
time. A similar flareup has been obsenmd following tonsillectomies in 3 
cases. In 1 case an old deep thrombophlebitis became activated, a thrombus 
broke loose and resulted in a fatal pulmonary embolism. 

Another^ group of patients ivitli phlebitis give the history of an 
acute respirator 5 '’ infection, following whidi a thrombods occurred 
in the previously existing venous dilatations. That typhoid fever 
and influenza are frequently followed Ty an iliac thrombosis, is 
well known. Less attention has been called to the fact that the 
“common cold” in patients suft'eririg from varicose veins may start 
up an acute superficial phlebitis. 

A young lad}^ aged 24 jmars, had some varicose veins of the hereditary 
tjqDe for 6 jmars. They v^ere never inflamed. During an acute cold, for 
which she went to bed for 3 days, an acute thrombophlebitis developed in 
the varicose veins, with a massive periphlebitic e.xudate. 

A tliird group of infections in superficial veins originates in tlie 
chronic varicose ulcer, which is a source of ascending infection in 
veins and perivenous lymph channels. This dironic infection 
results in a definite local immunity of the tissues, a condition that' 
will be discussed a little later. ‘ 

Finally there is. a group, of patients, in whom no detectable source 
of infection is evident, and W'ho develop “out of a dear sky” a 
massive thrombophlebitis. This “spontaneous” thrombophlebitis 
may be precipitated by a slight injury, by lifting a heavy weight or 
other mild trauma, hut sometimes even such a history is absent. 
Some patients, who have had varicose veins for many years, will 
undergo an operation or childbirth and will develop a ■tlirombo- 
phlebitis during convalescence. That tliis is not solely due to 'Ae 
slowing of tlie blood flow and possible changes in the coagulability 
of the blood, is demonstrated by a rise in pulse, leukocyte count and 
temperature, accompanying tlie thrombophlebitis. Occasionally 
of course an aseptic thrombosis occurs, but this is very rare in my 

experience. . , 

In a group of 31 cases of acute phlebitis in varicose veins, 6 eould 
be traced in all probability to teeth and tonsils, 5 followed acute 
respiratorj'' infections, 3 were precipitated follovdng an operation, 

1 a fracture of the clavicle, and in 16 no definite source of infection 
could be elicited. None were found in the presence of varicose 

It must be emphasized tliat w^e are dealing here only with phlebi- 
tides in the varicose vein, and that infections in tlie normal super- 
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ficial veins or in the deep veins are not included in these figures and 
constitute a somewhat different problem. 

The importance of infection in varicose veins is obvious. It 
constitutes the most important contraindieation to the injection 
treatment of varicose veins. It is not my object in this paper to dis- 
euss tlie treatment of the acute, manifest phlebitis in the varicose 
vein. Obviously no one would think of treating such veins with 
injections. Of far greater significance, however, is the type of vein 
which harbors bacteria but at examination does not show any 
obvious clinical evidence of infection. It has seemed to me that 
of all the discomfort and untoward results that may follow the 
injection treatment, the activation of a slumbering infection is tlie 
most frequent and tlie least emphasized. It is the object of this 
paper to define “resting infection” in varicose veins, its recognition 
and possible treatment. 

Resting Infection in the Tissues. Pathogenic bacteria may exist 
for a long time in the tissues without showing any clinical evidence 
of activity. A real truce is formed between bacteria and tlie tissues. 
Particularly tlie reconstructive surgery following the World War 
encountered such hidden infections around foreign bodies or in bone 
and joint infections. Men of great surgical experience, such as 
ICuttner, Lexer, and Melchior, had the embarrassing experienpe of 
lighting up such resting infections many years after the original 
injury or infection took place. It was particularly Payr’s Clinic in 
Leipzig, however, which emphasized the importance of recognizing 
resting infection before orthopedic operations, particularly when 
mobilizing joints. 

In an article of fundamental importance, Payr^ evolved a system- 
atic examination of previously infected bones and joints. He 
believed that particularly streptococci, gas and tetanus bacilli .are 
most apt to persist in a resting stage, from whieli the surgical trauma 
may awake them to full virulence. 

Bacteriologic literature has only recently become interested in 
“resting” bacteria. According to Kendall, ^ resting bacteria were 
first discussed by Guastel. Dr. Arthur J. Kendall defines “resting” 
bacteria as “bacteria fully endowed with theh potentialities, but 
constrained from multiplying by Avithliolding of nutritives, conduc- 
ive to their growth.” When bacteria are taken at the height of their 
growth from suitable media, washed free from tlie culture and are 
vigorously aerated, they do not multiply after that, but show certain 
metabolic activities Avhidi Dr. Kendall has investigated in great 
detail.® 

The “resting infection” in the tissues and the “resting bacteria” 
in the test tube may not be identical phenomena. The resting 
bacteria are deprived of their media completely. The resting infec- 
tion in tlie tissues is well encapsulated by fibrous tissue but is not 
entirely deprived of circulation. This is best illustrated by the fact 
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that foreign protein injections may result in focal reactions in these 
encapsulated areas. It is also probable that local immune bodies 
are formed against sudi bacteria whicli are thus held in check. 
Such immune reactions are of course not operating m vitro. Never- 
theless, the studj'^ of the resting bacteria in vitro must prove to the 
clinician that bacteria exist for a long time in a potentially active 
state, ivithout multiplying. 

Resting Infection in Varicose Veins, The source of infection in 
varicose veins has been discussed above. In tlie course of ambula- 
tory ligations, whicli I have adA’ocated for certain types of varicose 
veins, •» sections of the saphenous veins were placed in suitable media 
and studied by tlie methods of Dr. Kendall in his research labora- 
tory. A report on the obtained cultures will be made b}'^ Drs. 
Kendall and Jacques. Of the 58 cultures made up to the time of the 
present VTiting over one-half were positive and not due to con- 
taminations. It must be remembered that these veins were ligated 
in the absence of any clinical infection, so that we are really dealing 
with a resting infection. The bacteria also seemed to grow very 
slowly and the cultures were frequentlj’’ negative up to a week or 
10 days, indicating the sluggish response of these hibernating organ- 
isms. 

The Activation of Resting Infection by the Injection Treatment. 
It seems certain, then, that a large percentage of varicose veins 
harbor resting infection. This is significant from the standpoint of 
treatment. Of a little over 1500 patients treated in tlie Varicose 
Vein Clinic of Northwestern University and in my own private 
and consulting practice, 23 cases of acute phlebitis have been seen 
following injection treatment. These cases were all massive throm- 
bophlebitides, extending from tlie site of injection up to the groin, 
with a marked periphlebitic edema, and often a rise in temperature. 

The first of these cases was seen 4 years ago in consultation- with a physi- 
cian, who had made 2 injections of 50 per cent dextrose into a varicose vein 
below the knee. Three days later when I saw him, the patient had a tem- 
perature of 101° F. and a massive thrombophlebitis extending from the 
site of injection as high as Poupart’s ligament. A large painful mass of peri- 
phlebitis was present just below Poupart’s ligament. The clot must have 
extended to the saphenofemoral junction. 

The patient did not give a history oif previous phlebitis. ^ I did 
not recognize at tliat time that we were dealing witli an actiimtion 
of a resting infection, and a tliorough bacteriologic study was made 
of the rest of the injected solution, which, however, gave negative 
results. ■ Since tlien my associates and I have observed enough cases 
to convince us of a typical syndrome: an acute tlirombophlebitis, 
patcliy or massive in character, as a result of an activated resting 
infection. There may or may not be a history of previous phlelntis. 

At tlie time of injections, tliere is no gross evidence of inflammatory 
reaction in tlie imins. From 2 to 7 days following the injections the 
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patient returns complaining of great pain, and often, though not 
always, a rise in temperature is present. The injected vein and also 
a large segment above it is thrombosed with a large periphlebitic 
exudate around it. The skin is red and hot. Frequently if the valves 
are insufficient the' clot extends to the saphenofemoral junction. 

I do not advise prolonged immobilization for these cases. The 
temperature drops in a few daj^s, the patients are allowed to get up. 
The legs are strapped from the toes to a point which lies beyond the 
upper limit of tlie clot. We have not lost one such case through 
embolism. In analyzing the cases of fatal embolism following injec- 
tion treatment one always finds two factors present: (1) An acute 
phlebitis following the injections; (2) a prolonged rest in bed. The 
embolism then is due to a soft infected thrombus, not an aseptic 
irritative thrombus, and the favoring influence of prolonged immo- 
bilization as an additional factor. 

If one could avoid the injection into veins harboring resting infec- 
tion, tlie most significant reaction could be eliminated. 

The Recognition of Resting Infection in Varicose Veins. The follow- 
ing points have proved to be of value in the diagnosis of resting 
infection: 

1. The History of Previous Phlebitis. Some patients, if thor- 
oughly questioned will tell of hard painful patches along the course 
of the vein. Curiously enough, patients who have gone through an 
acute attack of phlebitis do not show marked reactions following 
vein ligation or injections. I have injected such patients from 2 to 3 
months after acute symptoms subsided, very cautiously, with small 
amounts of the blandest irritant, namely, 50 per cent dextrose 
solution. No acute phlebitis developed in such cases. Nevertheless^ 
the history of a preceding phlebitis should make one suspicious of a 
possible flare'up, and methods of recognizing latent infection, to be 
described later, should be employed. 

2. The Presence of a Varicose Ulcer. Of 195 cases of varicose 
ulcer, which have been treated by injections and Unna’s casts, not 
1 patient developed an acute phlebitis. Of course, acutely inflamed 
ulcers were first treated with casts alone, until the acute symptoms 
subsided. The absence of an acute flareup in this and the preceding 
group strongly suggests the development of a local immunity of the 
veins to the preceding infection. 

3. The Presence of an. Acute Respiratory Infection During Injec- 
tion Treatment. One patient injected during an acute cold by a 
physician developed an acute superficial phlebitis. This case 
strongly emphasizes the importance of postponing the treatment 
during acute infections, but does not belong to the conception of a 
resting infection. 

4. Clinical Signs and Sy7nptoms of Resting Infection. The 
patients who developed an acute phlebitis following injections, did 
not have a history of acute phlebitis, or if so, it dated several years 

voi.. 1S4, NO. 1. — JOLT, 1932 3 
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back. TJiere were no varicose ulcers. On inspection such veins do 
not sJiow any obvious inBammatory .reaction, sudi as hyperemia or 
edema, but sometimes a residual pigmentation, owing to a hemor- 
rliagic exudate. On palpation, particularly after emptying the 
Amms of tlie blood, tlie walls are thickened, painful on pressure and 
small phleboliths may be palpable. The most important finding is 
a rise in skin temperature above such veins, which can well be 
detected by palpating witli tlie palm or surface of the hand and 
exactly determined by measurements witli a skin thermometer. 
The following table gives a few measurements of skin temperature in 
suspected resting infection. (Tabic 1.) It can be seen that a 
difference of 3 ° to 4° C. is not uncommon. In order to ascertain 
tliat no venous stagnation per se is responsible for the rise in tem- 
perature, tlie readings were not made above dilated veins. '\^ffiile 
the skin thermometer may not always be available, tlie palm of the 
hand readily recognizes differences of more than one-half of a degree. 
Hence this important sign can always be elicited. 

There are no systemic changes in tJiese slumbering infections. 
Temperature and leukocyte count are normal. Payr reported that 
around resting infections occasionally a local leukocj’tosis was found. 
In a few determinations, there was no appreciable difference between 
white counts from the ear and around the infected vein, hluch more 
fruitful seemed certain provocative measures, wliicli served to pro- 
duce a mild activation of the resting infection. After numerous 
trials, three procedures proved harmless and useful. The puncture 
of tlie vein, witliout any injection, is the mildest possible trauma and 
yet in 1 patient who had a marked rise in local temperature, a simple 
puncture was enough to produce a marked patcli of tlirombo- 
phlebitis, complete occlusion of tlie vein and a painful infiltration 
which lasted for weeks. The administration of diathermy for 5 
minutes over the suspected area, has given a marked rise in skin 
temperature tlie next day. Naturally tlie otlier leg is also treated 
for control. In 1 patient the skin temperature rose from 34.8° to 
40.2° C. 24 hours after 5 minutes of diatliermy. The control leg 
became 2 degrees warmer, A 30 to 40 per cent skin erytliema dose 
of Roentgen ray (12-5 to 135 R units) widi heaiy filters applied to 
the questionable area and to a symmetrical area on the otlier leg 
will be followed by a rise in skin temperature, best recorded 4 hours 
after irradiation in ambulatory patients. _ The idea of producing 
acute symptoms in chronic infections bj^ Roentgen ray has been 
proposed by Frtind® and elaborated upon by Masked but has not 
been applied in this connection to my knowledge. Chart I shows 
temperature readings before and several hours after such provoca- 
tive irradiation in suspected cases of resting infection. For practical 
purposes, one 4-hour reading seems sufficient. ^ c ■ n 

When the irall of tlie vein reacts witli obvious signs ot inflamma- 
tion to meclianical, thermic or physical stimuli, it is to be e.\-pected 
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that the injection of an irritant may produce a sudden, violent 
thrornbophlebitis, which is a most important untoward reaction of 
injection treatment. If then the history of the patient, or the local 
findings, particularly the rise in skin temperature suggest a resting 


Table I. Skin Tempebatures in Suspected Resting Infection. 


Patient. 

Clinical diagnosis. 

Control 

side.* 

AlTected 

side. 

Differenre 

W. B. Cl.- 

Postphlebitic edema with comp, 
circulation 

31.8 

34 

2.2 

D. L. Cl. 

Varicose veins; no history of infec- 
tion 

30 

34. G 

4.6 

I. Fa. 

Subacute sup. phlebitis 

30.2 

34.8 

4.0 

N. M. 

Atypical dilations ; 0 months preg- 
nant 

31.8 

3G 

4.2 

G. Meal 

Atypical veins, possibly old deep 
thrombosis 

29.4 

34.4 

5 

I. R. 

Recurrent attacks of deep phlebitis 
— last attack, G w’ceks ago . 

32.4 

34,2 

1.8 


* Skin temperatures are expressed in centigrade and were measured with a Tycos 
skin thermome her. 



HOURS AFTER, EXPOSURE TO X-RAY 


Skin temperature following an exposure to Roentgen rays; 125 R was given with 
2 mm. aluminum filter on the affected side and the same dose on the control side. 
Temperatures were taken with a Tycos skin thermometer in the same room. Room 
temperature was 27° C. Straight line = temperature of control side; interrupted 
line = temperature of limb with resting infection. This patient, aged 46 years, had 
recurrent attacks of deep phlebitis. The last attack was G weeks preTuous to exam- 
ination. Note that the temperature difference between the sides was only 1.2° C. 
before irradiation. 
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infection, one of the provocative measures, preferably Roentgen 
ray sliould be applied. A negative response still does not exclude a 
resting infection, but a positive result is an important danger signal. 
It contraindicates injection treatment. 

The Treatvwni of Resting Infection in Varicose Veins. ^^Tien the 
above provocative measures have made a diagnosis of resting infec- 
tion, first a careful searcli for obvious foci, such as teetli and tonsils 
must be made. The removal of such foci may aggravate the latent 
phlebitis, but this is quite infrequent and only .temporary. It is 
more difficult to eliminate pelvic infections, infected thrombi in 
pelvic veins, ivhicli follow childbirtli or miscarriages and con- 
tinuously reinfect the veins of the lower extremities. One such case 
has been observed for a long time. Everj'^ change of weather, every 
slight exertion would light up small periphlebitic patches, but at the 
same time the thrombosed veins in the broad ligament became 
painful to the touch. It is almost impossible to clear up these 
infections. 

Repeated doses of Roentgen ray for the resistant resting infec- 
tions, witli supportive casts of gelatin-gljmerin, injections of own 
blood or mild foreign protein tlierapy offer possibilities which must 
be investigated. In 3 cases which ^owed marked provocation at 
first, it was possible to clear up the residual infection, so that 3 
months later injections could be given without any reaction. 
■\^Tiether these patients became desensitized or had actually no 
more resting infection could only be decided by immunologic 
studies. Dietrich^ was able to produce an increased reaction of the 
vascular endothelium by intravenous sensitization with dead colon 
bacilli but also witli nonspecific protein. 

Comment. The recognition and treatment of resting infection in 
varicose veins is of great practical importance. My associates and 
I have treated up to date over 1500 patients with injections. The 
occurrence of sloughs has been emphasized in the literature, but 
very little has been said about the acute phlebitides, which must 
occur, according to experience in consultations, in a high percentage 
of cases. It usually takes the physician unawares. A systematic 
search for resting infection, first applied to joints and bones by 
PajT and adopted here for varicose veins, will eliminate a small but 
definite number of patients in whom treatment is better postponed. 
The idea of a time limit, after which operations can be safely per- 
formed following suppurations, is no safeguard. Kilbourne* has 
given a clear presentation of the difficulties encountered witli 
patients vffio have a history of phlebitis. The activation of a deep 
phlebitis is of course far more serious than that of a superficial one. 
Delator® and Rilbourne do not reject all cases which have a history 
of deep phlebitis, and I fully agree vdth them. But more importpt 
than time limit, age of the patient, or site of ffie OTiginal infection 
(superficial or deep) is tlie recognition of resting infection. \Mien 
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the deep veins are affected the superficial veins seem to be equally 
infected or perhaps sensitized. Infection may be harbored in the 
tissues for years. That a repair of a ventral hernia following a 
drained appendiceal abscess may be followed by renewed suppura- 
tion even after a year has been permitted to elapse, has been per- 
sonally observed. Tetanus bacilli may be encapsulated around 
foreign bodies for S years and have produced a fatal tetanus infec- 
tion. Testing for resting infection in contractures of the hand before 
reconstruction operations would be very well worth while. With 
the exceptions of varicose veins, test massage could be used in other 
areas of the body as a provocative measure. I did not think it 
safe to massage veins with resting infection for fear of mobilizing 
mural thrombi; but in joints and old contractures it could be em- 
ployed as a good stimulus for activating infection. 

Summary. 1. Varicose veins are frequently infected. The source 
of infection lies in teeth, tonsils, and pelvic infections, acute respira- 
tory infections or in varicose ulcers. Phlebitis in a varicose vein is a 
definite contraindication to injection treatment. 

2. In a group of cases, the infection subsided to a point where 
tliere are no clinical signs of inflammation. Nevertheless the trauma 
of injection treatment may activate the resting infection in the 
veins. Hesting infection in other tissues, particularly in bones and 
joints has received attention in the literature. It is characterized 
by tlie presence of pathogenic bacteria in the tissues which do not 
show any clinical evidence of activity. Such bacteria have been 
cultivated from varicose veins and are now being studied by Kendall. 

3. The acute thrombophlebitis as a result of a resting infection 
activated by the injection treatment is a typical picture. These 
patients should have proper support and may get up as soon as the 
rise in temperature subsides. They do not need prolonged immo- 
bilization like a deep phlebitis. The author believes that they are 
safer if treated ambulatory. 

4. The recognition of resting infection would eliminate a number 
of untoward inflammatory reactions following injection treatment. 
The presence of a varicose ulcer does not seem to bring about such 
reactions during treatment, as if a local immunity had developed. 
The history of a previous phlebitis should force one to look for local 
symptoms. Tender, thickened veins, palpable phleboliths, but 
particularly a rise in surface temperature should suggest resting 
infection. 

5. To activate sudi resting infection, provocative measures, 
such as vein puncture, diathermy, Roentgen ray .may be employed. 
The obtained reaction is measured in 4 hours by the rise in skin 
temperature, preferably with a skin tliermometer. 

6. ^^filen resting infection is diagnosed, injections should not be 
undertaken at tliat time. Ob^nous foci of infection should be 
eliminated. Repeated small doses of Roentgen ray, mild protein 
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therapy topther witli adequate support of the limb may clear up 
the residual infection. Three months later the provocative tests 
may become negative, at which time the injection treatment is 
permissible. The infection, however, may not clear up for years 
particularly if the site of infection is in the pelvis. 
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THE GENETIC ORIGIN OF TUMORS SUPPORTED BY THEIR 
SIMULTANEOUS AND SYMMETRICAL OCCURRENCE IN 
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(From the McManes Laboratory of Pathologj', University of Pennsylvania.) 

It is customary to look upon tumors as new growths that appear 
because cells are disturbed and stimulated to growth by chronic 
irritation. That certain tumors may arise in this manner is not 
improbable, and there is good experimental evidence of their so 
doing, but that all tumors, or even the greater number, can thus be • 
accounted for seems to us improbable. 

The facts brought out by Slye’s studip of cancer inheritance in 
mice and the discovery of “cancer families” have made us suspect 
that the origin of most tumors is to be found in the constitution ot 
the sufferers and traced to a genetic source. We hope that the 
facts brought together in this paper may be of some assistance m 
settling the question — are human tumors hereditary ? 

Heredity is the greatest determining factor m hie. \\ ith tne 
exception of such accidents as traumatism, infection and mtoxica- 
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tion, almost everji^hing that happens in the course of an individual’s 
life, from the coinmencement of his embryonal development to his 
last gasp in old age seems to be determined by his inheritance and 
foreshadowed in his germ plasm. The anatomic structure, the 
physiologic functions, the nervous and psychic reactions and the 
social behavior of every individual are above everything else the 
results of his inheritance. 

Tlie most painstaking observation of an individual tells us nothing 
about his heredity. That one man is tall, another short; one 
slender, another stout; one light in complexion and freckling in the 
sun, another dark and tanning uniformly; one light-hearted and 
careless, another stern and stingj’-; one with a tumor, another with- 
out— is a matter of every-daj'^ observation and usually occasions 
no comment because it is expected that people will so differ. But 
the study of many individuals soon shows that they fall into groups, 
that there are families and races of tall people, short people, dark 
people, fair people, and that it is inheritance that has given to each 
the qualities described. Characters or qualities that are regularly 
inherited and make us what we are we regard as normal and belong- 
ing to the species; those that we have not been accustomed to see 
in our ancestors appear to be new and are regarded as pathologic. 

Variation is the general tendency of all living things— no two of 
the same kind are exactly alike— and Darwin thought them to be of 
supreme importance in the evolution of species. But later biolo- 
gists, following de Vries, have come to the conclusion that “ muta- 
tion” is probably more important. 

The cause of mutation or suddenly appearing striking variation is 
unknown. It, or something comparable to it, may occasionally 
modify the germ plasm in such manner as to result in congenital 
deformity, insanity, dyscrasia, metabolic disturbance or tumor. 
Once changed by mutation the germ plasm may carry the newly 
acquired character through many generations, or may end it with 
one generation, when it results in a state incompatible with the 
propagation of its abnormal kind. 

The persisting new character, no matter how vicious, descends 
through generation after generation, sometimes appearing, some- 
times failing to appear accordingly as its genes are concentrated 
through the matings of those having it, or diluted through the 
ipatings of those that do with those that do not have it. Much 
human germ plasm now contains abnormal genes tending to feeble- 
mindedness, color blindness, tone deafness, epilepsy, insanity, poly- 
dactylism and tumors. 

Some genetic characters stand in relation to one another as 
opposites, for example, light color to dark color, and in matings 
' behave as hybrids, their appearance, disappearance and final sejia- 
ration in subsequent generations taking place according to jMendel’s 
formula. 
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In general, one quality or character takes precedence over the 
other, appears and is called dominant, while the other that may not 
appear is called recessive. Dark color is, for example, almost 
ahyays dominant over light, and gives all hybrid light and dark 
anirnals a dark color. But when such hybrids are mated together 
the invisible light color invariably sooner or later makes its appear- 
ance in the offspring, some of which will be light, some dark, some 
still hybrid. Those not acquainted with these facts are often sur- 
prised to find two dark animals giving rise to a family of both light 
and dark offspring. It is the invisible recessive abnormal charac- 
ters contained in the germ plasm of many human beings that occa- 
sion the unexpected appearance of the malformed or otherwise . 
abnormal children by which so manj’’ families are distressed. 

Twins have been studied from many points of view, and readers 
interested will find much Amluable information in the papers by Abt,- 
Ahlfeld,®'^ Ansiaux,® Galton,'*- Kleinwachter,®® Lange,®® Leven,®®-®^ 
Meirowsky,®® Meirowsky and Leven,^® Murray,’® Newman,®’ Siegl,®® 
Siemens,®®-®® Wilder”’ -n® and Wimberger.’®® 

Tv'ins are of two kinds, which we shall speak of as heterologous 
and homologous. In the former and more frequent each individual 
arises from its own separate egg fertilized by its own separate 
spermatozoon. In this way not only may there be twins, but 
triplets, quadruplets, quintiplets or sextuplets. Each is an indi- 
vidual in itself, having no more to do with its fellow or fellows than 
with other brothers and sisters: all that they have in common is the 
accident of simultaneous gestation. 

Such twins may be of different sexes or of the same sex; they are 
rarely strikingly alike in appearance, they may differ in complexion, 
in disposition and in every other way, and one may be deformed 
or defective, the other normal. Because of their different origin 
and makeup they are variously called heterologous, di-zygotic, bi- 
ovular, di-chorionic, dissimilar or nonidentical twins. Three-fourths 
of the twins born are of this dissimilar kind, and in our present 
discussion they play no part. 

The remaining fourth of the twins are homologous and are the 
accidentally double products of a single egg fertilized by a single 
spermatozoon. 

The fertilized egg is composed of germ plasm that determines 
how the developing individual shall be formed, how he shall look, 
how his parts shall interact, what he shall eat, how he shall behave 
and , perhaps what maladies he may suffer from and of what and 

how he shall die. , ' .... i • . 

It begins its' development by dividing into two cells of equal size; 
these again divide into 2, so that there are 4, then 8, then 16, then 
32 and so on. The cells resulting from the earliest divisions, the 
primary blastomeres, are equi^"alent and toti-potent, so that, should 
they become separated, each is capable of producing an entire 
creature exactly like that into udiich the entire egg should have 
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developed. If the blastomeres be separated at a slightly later stage 
of development, when there are many instead of 2 cells, the result 
may be the same if the material is equally divided and completely 
separated. But the longer .the separation is postponed, the more 
difficult it becomes, the cells tending to cling together. With par- 
tial separation, conjoined twins or double monsters are formed. 
A double monster is 1 individual partly divided into 2, and homolo- 
gous twins 1 individual entirely divided into 2. Such twins are 
called homologous, en-zygotic, uniovular, monochorial, similar or 
identical. It is such twins that are of interest in connection with 
this paper. 

In the first division of the ovum each half receives as nearly as 
the vicissitudes of mitosis will permit exactly the same quantity of 
of all the genetic materials and influences, so that if separated the 
2 blastomeres develop along exactly the same lines : they look alike 
and behave alike. As sex is determined in the egg, these double 
creatures being from the same egg, are always of the same sex. It is 
commonly stated that they are identical, and in the days when 
Weismann’s ideas of the “invariability of the germ plasm” were 
popular it was supposed that they could not vary in the least 
particular. This was a mistake. They can never be identical 
because in the multitudinous cellular mitoses involved in develop- 
ment and growth the amount and quality of chromosomal substance 
entering into the dividing cells is never precisely the same. 

To prove that an exact correspondence in homologous twins is 
not to be expected it is only necessary to examine such photographs 
of conjoined twins, that is, those whose bodies were not completely 
separated in the blastomere stages, as appear in Gould anfi Pyle’s."*® 
“Anomalies and Curiosities of Medicine,” where there are portraits 
of the Siamese twins, the Orissa sisters (Radica-Doddica) and the 
Blazek sisters, in all of whom the faces are sufficiently unlike to 
enable the individuals easily to be told apart. Even more interest- 
ing is the case of a monster with two heads, two thoraces, four arms, 
one pelvis and two legs, the Tocci brothers, whose two faces ai’e 
quite different. 

If the twins were really identical, as was once thought upon 
theoretical grounds, every quality, peculiarity or defect in one 
would have to be exactly repeated in the other. For reasons just 
pointed out, there may be many small matters in which there is no 
exact correspondence, though there are never any great differences 
between them. Small scattered lesions (freckles and moles) occur 
in homologous twins without symmetry, but larger nsevi, both cellu- 
lar and vascular, are usually identical and symmetrical. Good 
papers upon this subject are by Bardach,'^ Meirowsky and Leven’^ 
and Siemens.*®*^ 

In .considering symmetry in the distribution of the peculiarities 
and defects shared by twins it must be remembered that it some- 
times appears in a reversed form. The right and left hands of every 
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normal person are symmetrical in that they are in almost perfect 
correspondence in every particular except that the thumb of one is 
on the right and that of the other on the left, and so on for the 
hngers. This is spoken of as “mirror sjmimetry,” and the abnor- 
malities of homologous tivins sometimes occur in this form Thus 
the aortm may both arch to the left which is usual, or both arch to 
the right, which is a variety of situs inversus viscerum, or one 
maj aich to the left, and the other to the right — mirror image, or 
sjonmetry. 

The complete anatomic correspondences obtaining between abnor- 
mal homologous tvdns is perhaps nowhere better shoiro than by a 
hermaphroditic pair studied by Vrolik {Over' diibbilde misgeborten, 
Amsterdam, 1840). Each was marred by encephalocele occipitale 
con hernia cerebri, hare lip, cleft palate, 6 digits on each extremity, 
double cryptorchia, scrotal fissure, imperforate urethra, permeable 
urachus opening at the umbilicus, bicornate uterus and partial inver- 
sion of the abdominal viscera. 

It is inconceivable that anjiliing except equal division of the 
germinal influences could bring about such complete correspondence 
between 2 defectii'e individuals. 

From a careful study of the cases recorded in the literature, the 
following generalization seem to be justified, heterologous twiris never 
siiffer from identical malformations, nor does one of homologous iivins 
ever suffer from malformation not shared by itsfelloio. 

If interest in , twins were new one might question whether data 
gathered from the literature might not lead into error rather than 
the truth. For example, if one of twins is malformed or diseased 
the matter appears ordinary and no record is made of it, but if both 
be similarl}' disturbed the interesting coincidence (!) may attract 
sufficient attention to be published. We do not believe, however, 
such an error to be probable. Tlie normal and pathologic corres- 
pondences between homologous twins have been matters of interest 
since Gallon •nwote his Hereditary Genius, in 1871, and the collecting 
and reporting of cases have increased with each subsequent decade 
without the number of correspondences being offset by exceptions. 

In some cases the homology of twins remains a matter of doubt, 
especially when, though of the same sex and complexion, they do 
not resemble one another as strikingly as usual. The absolute cri- 
terion is a single placenta common to both. But in many cases 
interest in the homologj^ or heterology of the twins is deferred until 
it is no longer possible to learn anjd;hing about the placenta. It is 
then necessary to have recom’se to a totality of large and small 
resemblances. Siemens®® deduces the uniovular nature of the tn ms 
through the correspondence of external characteristics: sex; color 
of the eyes and sKn; form and color of the hair; distribution of 
freckles;’ distribution of congenital anomalies of the skin vessels, 
such as telangiectases, cutis marmorata and acroasphj^a,; keratoses 
and folliculitis; grooves of the tongue; tooth form and distribution; 
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sliape of head, face, ear, hands and nails; general body form ; psychic 
characteristics; congenital anomalies and diseases; dactyloscopy; 
capillary microscopy and eye refraction. When all these agree there 
can be little doubt about the monozygous or uniovular nature of the 
twins. 

Homologous twins are similar in disposition and tastes, no doubt 
because of their identity of structure and function. If the psychic 
activities are disturbed in one, corresponding disturbances usually 
show in the other. Considerable literature upon psychic disturb- 
ances common to both of homologous twins was found in our studies, 
but as our interests did not center about the nervous and mental 
disturbances, we made no attempt to collect all of the published 
cases, nor did we determine whether there are any recorded cases 
in' which one of the homologous twins suflered from one of these 
maladies independently of the other. The matter being of intere.st 
in connection with the general theme of our study, it seems well to 
mention it, and the same is true of a few miscellaneous constitutional, 
i. e., physiologic and metabolic, peculiarities. They turned up un- 
expectedly, were noted in our bibliography, but were not further 
pursued. 

Table 1.— Psychic Abnormalities Usually Common to Both 
OF Homologous Twins. 

Amentia — Gordon.'*® 

Dementia precox — Campbell,®® Frantz,'*® Gordon,'*® Johnson,®® Lange,®® 
Parker,®® Sukanoff.*®® 

Epilepsy — Toledo.*®® 

Depressive insanity with persecutory delusions— Gordon.*® 
Feeblemindedness — Campbell ,®® Wilson .* * ® 

Friedrich’s ataxia — Hess.®'® 

Hallucinatory states— Gordon.*® 

HjTDOchondriasis and delusional insanity — Richmond!.®® 

Mania — Bradley,*® Campbell,®® Gordon.*® 

Melancholia — Campbell,®® Gordon,*® Mickle."® 

Paranoia— Campbell,®® Gordon.*® 

Ps3’'chosis — Gill.*® • 

Psychic Abnormalities Sometimes Common to Both of Seeming Homologous 
Twins, Sometimes Affecting Only One of Them. 

Mongolian idiocj'^ — Abt,® Gautier and Coe3'taux,** Halbertsma,®* Mac- 
Lean,®*' Mitchell and Downing,"* Murra3","® Petzoldt,®® Rulieii and 
Klein,®* Strauch.*®® 

Special Sensory Peculiarities Shared by Both of Homologous Twins. 
Hearing — Identical peculiarities — MacFarlan.®® 

Sight — Night blindness — Danforth.®® 

Physiological and Constitutional Pecxdiarities Common to Both of Homologous 

Twins. 

Abnormal susceptibility to atropin — Siegl.®® 

Alliinism — G arrod .** 

Asthma and rheumatic ophthalmia — Cocka3me.®' 

Congenital brmphangiectatic edema — Maslowski.®® 

Diabetes — Bunce and Dougliert3’',*® Curtis,®® Twinem,*®® Wilson.’*® 

Goiter — Ansiaux,® Petschacher,®* Siemens.®" 
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PetzoIdt,s5 who has made a careful study of Mongolian idiocy, 
was able to collect 35 pairs of twins, in 1 or both of which the disease 
appeared. Her chief difficult 3 ’' seems to have been to establish the 
homolog.y of the tvdns when of the same sex and when the appear- 
ance of one was as changed as the occmrence of Mongolian idiocy, 
implies. Among her cases were 14 pairs of twins of different sex’ 
of course, heterologous twins, among which more than 1 child ivas never 
affected. But there were 21 pairs of twins of the same sex, some of 
which may have been heterologous, some homologous. Among 
them 1 child was affected 15 times, and both affected 6 times. It 
is, of course, quite possible that the only homologous twins were 
the 6 ijairs in which both children were simultaneouslj’- and similarly 
affected, and as of the total 35 pairs, onlj’- one-fourth (9) should be 
homologous, the findings seem to be in favor of the genetic character 
of the idiocj". 

The 2 cases of MacFarlan®® and DanfortlP^ were the onl^y ones 
dealing with similar disturbances of the special senses that we 
unearthed, but others may have been reported. We made no special 
search for them. 

That homologous twins suffer similarly from cutaneous disorders 
maj'- mean that some of the diseases are of genetic origin, that the 
twins possess identical susceptibility and resistance, they thej’- were 
exposed to the same contagion or that thej^' were fed upon the same 
diet according to the nature of the disease. A great number of cases 
are recorded bj'' Siemens.®'’^ 

The regularity with which the great majority of the congenital 
anatomic defects were found to be common to both of homologous 
t-Runs and peculiar to one of heterologous twins was so pronounced 
and interested us so greatly that we made an earnest endeavor to 
collect every case that maj'' have been reported. 

If the reader had any doubt as to the genetic origin of the psychic, 
sensorj^, cutaneous and metabolic correspondences of homologous 
twins this long list of anatomical malformations common to both 
twins should satisty him of its probability. Coincidence as' an 
explanation seems to be entirelj^ out of the question. If there are 
not entirely too many cases and entirelj’’ too broad an anatomic 
distribution to make it possible, all that is necessarv is to note that 
with the exception of the little group of congenital hydroceles, 
cryptorchism and hernias no cases are recorded in which one of these 
conditions affected only one of the homologous twins, and that no such 
coincidences are reported among heterologous twins. 

We do not insist that all phj’'sical and other defects shared^ by 
homologous twins are necessarily germinal ; there must be excep^ons 
and there are, no doubt, coincidences. For example, in the Con- . 
federate Museum, at Richmond, Va., there is a photograph of 
L. T. and H. J. IValker, twin confederate soldiers, sitting side 
side, each having lost his left leg as the result of battle wounds. 
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Table 2.— Anatojug Malforjiations Common to Both Homologous 

OR Uniovular Tvhns. 

Cardiac — Patent ductus arteriosus — Smith.^®^ 

Cranial — Dolicocephalia — Miller” observed it in 4 pairs of twins. 
Encephalocele— Lehman.® 

Hydrocephalia — Abt,^ Riwdre and Drouin.®“ 

Microcephalia— Whitnej^”® observed it in 4 pairs of Hvins. 

Dental— Abnormal dentures and identical caries— Wei tz.“-’“^ 

Erupted incisors at birth — Balard.® 

Deficient teeth — Ahlfeld,^'"* Wimberger.”® 

Excessive teeth— Ahlfeld.^ 

Full sets of teeth at birth — Alilfeld,^-^ in a double monster. 

Identical abnormal spacing of the teeth — Weitz.‘”-“^ 

Facial — Hare lip — Daws.^^ 

Rliinocephaly — EUis.^® 

Gastric— Congenital hjqiertropliic pyloric stenosis— Bilderbach,” Cockayne 
and Sheldon, 25 Davis, Moore.’^^ 

Genital — Absence of external genitalia — Abelin.^ 

Hypospadias — Lehman, Rumpel.®- 
Phimosis— Miller. 

Pseudohermaphroditism— Abt,^ von Mons,” Naegele,” Petschacher,*^ 
Saviard, cited liy Bullock,” Curling.^^ 

Intestinal — Congenital megacolon — Popper.®^ 

Lingual— Short lingual frenulse— MiUer” observed in 2 pairs of twins. 
Mammar}’’— Polymastia— Siemens,®^ Weitz.^^.ns 
Ophthalmic— Amyotropliia congenita — Forbus and Wolf.^^ 

Complete bilateral ophthalmoplegia, Vossius (cited without reference by 
various writers). 

Congenital nuclear ophthalmoplegia — Wilson.”® 

Convergent strabismus— Bunce and Dougherty,” Waardenburg.”®”” 
Palatal— Cleft palate— Brophy,” Davis,®^ Shearer (see Brophy). 

Renal— PoWcystic disease— AbeUn.i 

Skeletal — Club foot — Abelin,i Berkheiser,” Smilga.”® 

Congenital dislocation of the hips — Hale,®® Wlhtney.”® 

Depressed sternum — Miller” observed this in 2 pairs of t-v\4ns. 
Osteogenesis imperfecta — Waltz and Lieberman.”® 

Parietal osseous defect — Cohn,®® Nesensohn.®® 

Polydactylism and digital deformities — Danforth,®® von Siebold.®^ 

Pelvis reversus — Core 3 L®® 

Spina bifida — Abt,® d’Outrepont.®® 

Somatic — Nanism — Goldstein and Schenck.^® 

Umbilical — Hernia — Abelin.® 

Hypertrophy — Miller” obsen'^ed it in 5 pairs of twins. 

Anatomical Malformations Occurring Sometimes in Only One of Homologous 
Twins, Presumably Examples of Mirrored Symmetry; Sometunes in Both. 
Dextrocardia — Debreuil and Chambardel,®® Monteiro,'® Pezzi and Caru- 
gati,®® Smith.”* 

Situs inversus viscerum — Miller,” Reinhardt.®® 

Anatomical Malformations Apparently Accidentally Associated in Twins. 
Cr 3 'ptorclusm and congenital inguinal hernia — Abehn,* Birkenfeld.*® The 
latter author collected 7 cases of hernia in homologous twins and 6 in 
heterologous twins; also 4 cases of ci'jTitorchism in the former and 4 
in the latter. 

Congenital dislocation of the crystalline lens— ^YllitneJ^**® / 

Double congenital hjTlrocele — Riviere and Drouin.®® 

Incarcerated right scrotal hernia — Schafer.®® 
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No one Avould think of incriminating the germ plasm in this interest- 
ing coincidence. 

We now come to the subject of prime importance: How does 
the matter stand with respect to tumors? 

When a cliild is born with a deformity or with some physiologic 
deficiency as deafmutism or color blindness, or when in later life it 
develops diabetes or leukemia, the general tendency has been, and 
in most places still is, to view the circumstances as a newly acquired 
and individual matter. When one individual is found to have a 
tumor it also is looked upon as a mere circumstance in the life of 
the individual. But if the simultaneous symmetrical occurrence of 
congenital anatomic defects or physiologic deficiencies in each of 
homologous twins can be assumed to prove the genetic origin of those 
abnormalities, shall the similar simultaneous and sjanmetrical occur- 
rence of tumors in homologous twins be ascribed to some other 
cause? Would it not increase the probability that such matched 
tumors are no mere vagaries of the individual somaplasm aeted upon 
by internal and external stimuli but that they are fixed characters 
predetermined in the egg and as inescapable as other germinal 
influences? 

In white mice the inheritance of cancer susceptibility admits of 
little doubt; it not only determines that the mouse shall have a 
cancer, but also where its cancer shall be situated. Tlie same may 
eventually- be found to be true of man. Although an effort h^is 
recently been made to show by mathematic calculation, based upon 
the law of probabilities, that the number of apparent cases of cancer 
inheritance is no greater than the number of possible coincidences, . 
the coincidence theory scarcely seems a likely one when, as in the 
family studied by the senior author, a father and 3 sons all are 
found to suffer from carcinoma of the colon, these 4 being among 
10 cases of malignant disease in three generations of a not very large 
family. 

If a surgeon be consulted by a young man with sarcoma of the 
testis he usually inquires about antecedent injury, and when the 
patient remembers that some months before he met with an accident 
involving the diseased part he looks upon it as an accident and his 
conviction that tumors result from injury grows. If shortly after- 
ward he sees another patient similarly affected who, however, can- 
not recollect ever having been injiu-ed in amway he may continue 
his original belief and make a note that as the tumors are said some- 
times to follow a very slight injury the patient has probably for- 
gotten all about it. But what will he think should he next be con- 
sulted by twin brothers each of whom lias sarcoma of the left testis, 
neither ever having been injured so as to notice it? Probably he 
will call it a curious and interesting coincidence. But if he shortly 
learns of another pair of twins with exactly similar tumors, will he 
still accept the coincidence theory? Will he not be likely to seek 
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for some other explanation? Such cases as these are to be found 
in this interesting literature. 

The already referred to small differences that obtain between 
homologous twins permit a limited variation in the localization and 
appearance of their corresponding tumors, but in general they are 
of the same kind, at about the same place, and make their appear- 
ance, at about the same time. They may, therefore, be said to be 
similar, symmetrical and simitlianeoiis. 

To read about the similar, symmetrical and simultaneous tumors 
of homologous twins is extremely interesting, but a far deeper 
impression of their importance and conviction of their meaning 
follows the examination of Burkhard’s'’’ photograph, in which the 
twins, 2 middle-aged women, with the clothing removed from the 
upper, part of their bodies, sit side by side, appearing almost exactly 
alike, each with a visible tumor in the upper outer quadrant of the 
left breast. 

Table 3. — Tumors Occurring Simultaneously and Syaimetrically in 
Each op Homologous Twins. 

Arranged according to their localization — 

Bones— Chondrous exostoses— Birkenfeld,'^ Gould. 

Brain — Cerebellum— Medulloblastoma — Leavitt.'^* 

Cerebrum— Glioma— Joughlin.*® 

Breasts — Adenofibroma — Burkliard ® 

Carcinoma— Burkhard ^ 

Eye— Melanoma— Silcock.‘°- 
Retinoblastoma — Benedict.® 

Kidney — Congenital cystic tumors — Abelin.* 

Larynx — Papillomas— Szontagh.’®^ 

Ovarj'- — Carcinoma— Kimbrough.'’’’ 

Cystoma — TAvinem.’®® 

Skin — Nsevi — Bardacli,’ Gesell,'*''’ Hutchinson,'’’ MacFarlan.®® 

Testis — Sarcoma — Champlin,®’ Wells."'’ 

Uterus — Myoma and adenocarcinoma — Croom.®® 

Adenocarcinoma — Weitz."® 

Table 4.— I'umors Occurring Simultaneously and Symmetrically in 
Each of Homologous Twins. 

Arranged according to the type and disposition of the himors — 

Benign — Adenofibroma of the breast — Burkhard.’® 

Ecchondrosis — Birkenfeld,’® Gould.®® 

Cystoma of the Iddney — Abelin.* 

Cystoma of the ovary— Tmoem.’®® 

Naivi — Bardach,’ Gesell,"’® Hutchinson,®’ MacFarlan.®® 

Papilloma — Szontagh.’®’ 

Malignant — Carcinoma of the breast — Burkhard.’® 

Carcinoma of the ovarj’- — IHmbrough.®’ 

Carcinoma of the uterus — Croom,®® Weitz."® 

Glioma (medulloblastoma of the brain) — Lea^^tt,®’ Joughlin.-'® 
Melanoma of the ej’e- Silcock.’®® There is some doubt about this case. 
Retinoblastoma of the eye — Benedict.® 

Sarcoma of the testis — Champlin,®’ Wells."’ 
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Leukemia aud Hodgkin’s disease, botli of which are of unknown 
cause and nature, the former sometimes appearing to be inherited 
and shown by Slye to be intimately associated with cancer inheri- 
tance in mice, the latter regarded by hledlar as a primary malig- 
nanc}^ of the bone marrow, Iiave also been reported as simultaneously 
affecting homologous twins: 

Cln-onic Ijonphatic leukemia— Dameshek, Savitz and Arbor, Siegel.ss 
Hodgkin’s disease— Peacock. 

That it should be possible thus to bring together tumors of a 
dozen different kinds simultaneously and symmetrically affecting a 
dozen different parts of the bodies of homologous twins is remark- 
able, especially ivhen one learns that there seems to be no reported 
case in Avhich one homologous twin suffered from a tumor without 
its fellow being similarly affected. 

Cancer is one of the most frequent and most important tumors, 
but usually does not make its appearance until the second half of 
life. Twin cancer observations, therefore, requhe that both twins 
shall have lived long enough to develop the disease and shall have 
lived near enough together for each to know about the other, and 
for each to be studied in comparison with the other by the same 
observer. Notwithstanding these obstacles, cancers of the breast, 
uterus and ovaries of twins are to be found in our lists. 

The evidence points strongly in the direction of a genetic deter- 
mination for the tumors of twins. And if for the tumors of twins, 
why not for tumors in general? Does not each year see additions 
to the list of tumors assigned to congenital defects? 

Concerning the nature of the tumor predisposition these studies 
have little to say. To consider it as a constitutional predisposition 
or a widespread tissue susceptibility is to meet the difficulty of 
accounting for tlie sjanmetry of the lesions. A general predisposi- 
tion might, indeed, lead to the occurrence of tumors in each of the 
twins, but ivould it e.vplain their identical localization? _ It seems 
as though there must be an anatomic focus at which the disturbance 
has its beginning— perhaps some Cohnheimian residual embryonal 
cellular tissue. 

Conclusions. 1. Genetic influences e.xisting in the egg dommate 
the plwsical development, physiologic function, psychic activity 
and intellectual behavior of every individual. 

2. I^Tien the genetic influences are imperfect, developmental, 
vegetative, functional and ^psychic abnormalities result. 

3. Since homologous twins arise from a single egg and consist o 
approximately equal quantities of material normally destined to 
produce a single individual but which through soine circumstance 
of early separation' has been made to produce two, they closely 
resemble one another in every particular. 
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4. The similar, simultaneous and symmetrical occm*rence of 
abnormalities in both of homologous twins tends to prove the 
genetic origin of those abnormalities. 

5. Tumors occurring in homologous twins seem always to be 
similar, symmetrical and simultaneous. 

6. This seems to be strong evidence of the genetic origin of such 
tumors. 

7. If tumors are of genetic origin in twins they may be of the same 
origin in others. 

8 . We feel, therefore, that tumor occurrence in general may not 
be a matter of accident but one that is determined in the germ plasm. 
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FOOD POISONING DUE TO A YELLOW MICROCOCCUS FROM 

MILK. 
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Recent investigations in the field of food poisoning have given 
more satisfactory evidence for opinions and conclusions which were 
formerly based largely on assumption or circumstantial evidence. 
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Discovery of tlie formation of agents poisonous by mouth by bac- 
teria not hitherto conneeted with food poisoning has given investi- 
gations in this field new impetus. 

While studying the cause of malt flavor in raw milk, one of us 
(R. J. R.) beeame ill with a severe gastroenteritis. He was prostrate 
for 2 days with severe symptoms of food poisoning, whieh ineluded 
eramps in abdominal regions, weakness of legs, violent diarrhea, 
and loss of appetite. The food in this case was revealed to be raw 
milk whieli had been inoculated witli a pure eulture of a yellow 
mieroeoeeus isolated from a sample of normal raw milk delivered 
to a commercial milk plant. It was not suspected tliat tliis organism 
was harmful, beeause of its eommon oeeurrence in raw milk delivered 
to tlie milk plant. It was being studied as tlie eause of undesirable 
flavors; however, a number of observations presented below, as well 
as a searcli of the literature, convinced us tliat the organism in 
question was responsible for the gastroenteritis and quite similar if 
not identieal witli others described in the literature. 

While tlie literature on this subjeet is not voluminous, it is quite 
convincing. Barber'^ reported a white mieroeoeeus from milk whieh 
caused many attaeks of gastroenteritis. It was found in the udder 
of a cow whicli, as far as could be determined, was normal. Guests 
staying overnight at the farm where the milk of this eow ^yas used 
wiBiout pasteurization were often made seriously ill with symptoms 
of typical food poisoning. Barber himself was so aflected several 
times. 

The cases showed a curious seasonal incidence, oecurring only 
during the hot dry season of the year. It was also notieed tliat none 
of these attaeks oceurred following the ingestion of fresh milk or 
eream. Fresh milk was harmless, and the toxin was 'evident only 
after the milk had stood for several hours at room temperature. 
Kittens, puppies and monkeys showed no notieeable symptoms 
after ingesting pure eultures of the organism. Human volunteers, 
however, were seriously affeeted after ingesting sucli eultures. 

Results of anotlier series of observations on food poisoning eaused 
by a member of tlie Coccaeete have been published recently by Daek, 
Cary, Woolpert and Wiggers^, Daek, Jordan and Woolpert^ and 
Jordan.2 the first report, Daek and his eolleagues described an 
outbreak of food poisoning caused by a layer sponge cake with 
so-called cream filling. Among the three types of bacteria whicli 
were isolated was a yellow hemolytic staphylococcus, veal-infusion- 
brotli filtrates of which proved to be toxic when administered to 
rabbits intravenously. Human volunteers who drank different 
amounts of the filtrates became ill witli definite symptoms of food 
poisoning. The organism was destroyed by exposure to 80° C., for 
15 minutes. Heating at 100° C., for 30 minutes did not render the 
filtrates inocuous. These data suggested to Jordan- tlie examination 
of otlier staphylococcus strains for formation of products causing 
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food poisoning when ingested. Witli the aid of human volunteers 
he tested six strains of diverse origin. Formation of a substance 
which produced gastrointestinal disturbance was demonstrated. 
Activity of the substance was destroj’’ed by boiling and was eitlier 
destroyed or greatly weakened by being heated at from 60° to 65° C., 
for 30 minutes. Dack, Jordan and Woolpert^ tried to immunize 
men and rabbits Aidth the toxic agent. Their results were negative. 
It is interesting to note tliat Jordan’s data on tlie effect of heat on 
tlie toxic factor do not agree witli tliose reported by Dack and his 
colleagues. The toxic agents of tlie strain used by tlie latter inves- 
tigators seem to have been more heat resistant. 

Experimental. The organism reported in this paper ivas isolated 
from milk whidi had undergone a diange in flavor. This flavor, 
known in the dairy industry as “malt” flavor, is probably due to 
A'arious bacteria, one of whidi may be tlie organism here discussed. 
It is a micrococcus isolated from the udder of a cow whidi, as far 
as could be determined, was perfectly normal. A preliminary 
report on the organism was publislied by Ramsej' and Tracy.® 

The microscopic appearance of tliis organism is subject to con- 
siderable variation. It differs from the more saprophjflic tj^es in 
size, shape and especially arrangement. The latter are usually 
larger, more regular in appearance, and occur usually in irregular 
masses. Our organism, howei'er, is quite small and shows ability 
to take different arrangements. TOien first isolated, it does not 
form the usual irregular masses, but occurs principally in pairs or 
short drains of 5 or 6 units. This tendency is gradually lost if the 
organism is grown on solid media, but may again be restored by 
cultivation in liquid media. Comparison witli a culture of tlie organ- 
ism supplied' by Dr. Dack revealed no differences in diaracteristics. 
We prefer to refer to our organism® as a micrococcus, in keeping witli 
the suggestions of Hucker (1928). 

Because of its extreme variability in pigment production, it is 
somewhat difficult to classify. In tlie present stud 3 ^ involving 104 
cultures, mudi difficulty was experienced in drawing a boimdary 
line between tlie orange, jmllow, and tlie ivhite tjqies. Cultures 
which were ivliite v’hen first isolated often produced pigment after 
repeated transfers on plain agar. On the otlier hand, colored cul- 
tures frequently lost their ability to produce pigment. However, 
cultivation on Loeffier’s blood serum medium resulted in a marked 
xeduction of i^ariations in pigment production. Cultures whicli did 
not produce color on plain agar were again able to produce it after 
tlie first transfer to LoefSer’s blood serum medium. Our organism 
is one of tlie transparent tjqies and produces a j'elloiv-orange pip 
ineiit on Loeffler^s medium. On plain agar it may be practical!}^ 

Considerable pertinent information ivas inadvertently secured 
before it was realized tliat the micrococcus might cause sj'mptoms 
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of illness. One of us (R. J.R.) as reported above, was made quite 
ill by drinking raw milk whicli had been inoculated with the yellow 
micrococcus. 

Another member of the staff of this laboratory also showed typical 
symptoms of food poisoning after ingestion of a pure culture of the 
organism used to produce malt or caramel flavor in milk. The 
symptoms were identical with those reported by Barber and Back, 
et al. They included dizziness, cramps in the abdomen, general 
weakness and diarrhea. Acute symptoms persisted for only a day or 
so. They were followed by a prolonged period of wealcness. Before 
this organism was suspected as the cause of the symptoms about 
twenty others, members of a group which visited the laboratory, 
were allowed to taste a sample of milk into which the organism had 
been inoculated. Several of these men complained of having been 
made ill with symptoms which have been reported above. 

These observations stimulated a study of the organism and its 
ability to cause food poisoning. Since it had been shown with 
sufficient satisfaction that the organism would cause illness in 
human, beings, attempts were made to reproduce the symptoms in 
monkeys and kittens. 

Four kittens were fed milk cultures of the organism (culture 127). 
In less than 1 week, 2 of them were definitely sick. One had severe 
diarrhea witli bloody stools while the other passed considerable 
mucus. The 2 remaining kittens had persistent diarrheal stools 
until the inoculated milk was removed from the diet. 

When monkeys were used experimentally, there were no notice- 
able effects of feeding milk cultures, or plain broth filtrates, except 
in one instance. One monkey to which 20-cc. portions of a 24-hour 
milk culture of strain 128 were fed 5 times had very thin diarrheal 
stools. There were no other marked symptoms of food poisoning 
as far as could be determined. We are inclined to agree with Dack 
that monlceys may not be suitable for studies of some phases of 
food poisoning. The most direct method is to use human beings. 

Since monkeys failed to show definite symptoms of illness when 
fed with cultures of micrococci, kittens were again used. Three 
weeks old kittens were selected. None of these animals had received 
any otlier food than their mother’s milk. Three kittens were fed 
10-cc. portions of a 24-hour milk (sterile) culture of strain 128 for 
4 successive days. The kittens were placed in separate cages so 
tliat tlie droppings could be carefully watclied. The Idttens had been 
so observed for several days before feeding the culture. After the 
fourtli feeding, all but the control showed symptoms of intestinal 
disturbance. All had thin, watery stools. One kitten lost its 
appetite and vomited. Another one had considerable mucus in tlie 
stool. The control was perfectly normal. 

According to Barber^ and Dack® very little, if any, immunity is 
acquired when the toxin is taken orally. Barber found that four 
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previous attacks would not protect him against a fiftla one. Dack 
stated that immunity might be acquired orally in a few cases. The 
variations in resistance between different human volunteers are 
very noticeable. 

Since his illness, one of us (II.J.II.) has tasted as many as 100 
. milk cultures in 1 hour with no noticeable effects. The milk was 
merely held in the mouth for a few seconds, to obtain the flavor, 
and was not swallowed. . l^Tiether or not this tolerance is due to an 
acquired immunity from continuous tasting of milk cultures or 
from a lack of a sufficiently large dose is a matter to be determined 
later. Recent work at the Lister Institute indicates that toxin 
production by tlie micrococci is a variable factor. There was some 
indication that the carbon dioxid and oxygen balance was important 
in toxin formation. Nontoxic strains of Staphylococcus aureus 
were rendered toxic by changing the carbon dioxid-oxygen balance. 

The data reported here seem significant in that they furnish added 
reasons for carefully controlling milk supplies. Breed® has shown 
that micrococci are common in fresh milk. To argue tliat these, 
organisms are unimportant would be a refusal to face the facts. 
There are stiU manj'’ cities and communities where pasteurized 
milk is relatively unknown. The quality of most raw milk supplies 
is very poor in the hot, dry season of the year. The bacterial counts 
may range any^vhere from a few thousand to hundreds of millions 
per cubic centimeter. Milk is not the only offender, for ice cream 
made from raw products may also harbor many such organisms. 
Custard fillings often contain large numbers of similar bacteria. 
These organisms in milk may also be very important from an 
infant nutrition standpoint. Many babies and small children are 
no doubt fed milk which is literally teeming with common micro- 
cocci. Symptoms of illness in infants evidenced by vomiting after 
milk feeding may be due to agents, formed by bacteria as well as to 
protein sensitization. 

This important health problem may be solved as follows: _ (1) 
By tlie rejection of milk from abnormal udders; (2) by the inhibition 
of the growtfi of the common udder flora. The importance of reject- 
ing milk from abnormal udders is usually underestimated by those 
not intimately connected with the grading of milk. Dairy farmers 
in general do not understand that mastitis milk should not be 
included with the milk from healthj'’ animals. During the past 
year, a number of dairymen have inquired at the universit}'’ as to 
wheier or not the milk from cows infected witli garget should be 
delivered to the city dairies. 

Experiments in progress have shovm that many herds in the corn- 
belt are suffering from low-grade infections of tlie udder. The milk 
' from these animals can be readily picked out by the large numbers 
of leukocytes and micrococci present as well as by tlie metliylene 
blue test. 
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The inhibition of the growth of the common udder flora may be 
accomplished by prompt refrigeration and pasteurization. The 
organism which is the subject of this discussion is killed by heating 
in milk at 61.11° C. (142° F.) in 20 minutes. Milk should be cooled 
to 50° F. or below immediately after milking and kept cold until 
consumed. The housewife should not allow milk to stand in warm 
places until practically sour. 

Conclusions.— A member of the Coccacem from normal milk which 
produced symptoms of illness in man when ingested has been 
described. The symptoms were those usually present in severe 
gastroenteritis. The organism was destroyed by times and tempera- 
tures usually used in pasteurization. Kittens developed symptoms 
of gastroenteritis while monkeys were resistant to the toxic agent. 
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INTESTINAL OBSTRUCTION CAUSED BY FOOD: REVIEW OF 
THE LITERATURE AND CASE REPORT. 

By Albert H. Elliot, M.D., 
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SANTA BARBARA, CALIF. 


(From the Department of Internal Medicine, Cottage Hospital.) 


Intestinal obstruction due to food is not a rare occurrence. A 
study of the available literature has revealed 39 cases reported since 
the year 1910, of which the greater number have appeared since 
1914, and all but 10 in Germany or Austria. This is apparently 
traceable to the increased consumption of coarse foods in these 
countries as a result of the food shortage due to tlie World War. 
Only 4 instances have been reported in the United States during 
this time and, as will be seen later, the diagnosis was not beyond 
question. 



Table 1, Analysis of 30 Cases of Intestinal OnSTnocrioN Capsed by Food 
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_ This paper is concerned with an analysis of these 39 instances 
in an attempt to elucidate the patliogenesis of this condition and to 
emphasize its importance. A case is reported of obstruction due 
to orange pulp, proved by operation and necropsy. 

Selection of Cases. The reports were selected for analysis on 
the basis of clear-cut symptomatology of intestinal obstruction due, 
in the opinion of the observer, to a food mass. The salient facts in 
each instance, togetlier with the reference, are presented in the 
accompanying table. Instances of gastrie bezoar and obstructive 
fecoliths are not included. 

The diagnosis of intestinal obstruction due to food was proved 
bj’’ operation or necropsy in 26 instances. Of the remaining 13 
in 2 obstructing cherrj'' stones were removed manually from the 
rectum, with recovery; in 6 the diagnosis was reasonably certain 
on tlie basis of recovering tlie obstructing material by enemata, 
with subsequent disappearance of symptoms. There remain 5 
doubtful cases in which tlie obstructing material was not recovered, 
but in which tlie symptomatology of ileus was definite and the 
recovery following the use of high enemata and intestinal anti- 
spasmodics corroborative. 

Predisposing Factors. It might be suspected that intestinal 
obstruction from food would occur most often in old persons with 
atonic digestive tracts, or in persons with concomitant intra- 
abdominal pathology, such as a^iesions, strictures, new growths, 
etc. The age factor, however, is apparently not of great impor- 
tance. In this series the age of occurrence varied from 8 to 68 
years, with the greatest incidence during the fourth and fifth 
decades. Only 7 of these patients were 60 years of age or older. 

Intraabdominal pathology of a contributory nature was noted in 
only 4 instances. Kriickenberg describes 2 cases of "mushroom 
ileus.” In 1 the terminal ileum proximal to an old tuberculous 
stricture was filled with mushroom fiber. The other had a con- 
stricting carcinoma of tlie colon, behind which a large mass of 
similar fiber was found. Bar’s patient had 20 days previously 
been operated upon for a spermoblastoma, which by adliesions had 
caused a clironic intestinal obstruction. With the sudden onset of 
ileus a swelling appeared at the site of the operative wound, which 
on incision, drained a mass of mushroom fiber. It is a question 
as to whether the mushroom mass did not rather result from obstruc- 
tion than initiate it. Unfortunately autopsy was not performed. 
The final instance is that of Krecke, who describes a “mushroom 
ileus” in a woman upon w^hom an enteroanastomosis^ had been 
performed 5 years previously for a small bowel stenosis. At the 
second operation an obstructing mass was found at the point of 
the anastomosis. It was milked through and later disdiarged by 
rectum. In the remaim'ng case records studied there was nothing 
to suggest that the obstruction had been mediated by anytlimg 
other ^an a food mass -per se. 
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It should not be concluded that coexistent abdominal pathologj^ 
is not of contributory significance. Although no attempt was 
made to eliminate those case reports in which other causes for 
obstruction were present, it is evident that in most of these instances 
the obstruction would be attributed to the pathologic alteration 
and not to the food. Hence the case would not be reported in this 
connection and would not be included in this series. Rather is the 
conclusion warranted tliat food may cause obstruction per se with- 
out the operation of a contributory factor of this nature. 

Two other predisposing factors of minor importance should be 
mentioned. In 4 instances the obstructing food was swallowed 
without mastication because in 3 a whole fig was recovered; in 1 an 
entire half orange. It was specifically stated that 3 of these patients 
were edentulous. 

Several observers mentioned the ingestion of a large volume of 
fluid with vegetable food as possibly causing a swelling of the fibers, 
resulting in an increase in bulk suflicient to cause intestinal blockage. 

Obstructing Material. This was in most instances vegetable or 
fruit substance with a high content of indigestible residue, sucli as 
skins, seeds or fiber. The complete list of foods is as follows: 


Cases. Cases. 

Mushrooms . . , . _ . .5 Poppy seeds 2 

Cherries (stones) . . ' . .4 “Ammunition” bread ... 2 

Beans 4 Sauerlcraut 1 

Figs 3 Gooseberries 1 

Oats 3 Raisins 1 

Potatoes 2 Half an orange 1 

Apple, pear, peas .... 2 Popcorn 1 

Corn 2 Bran 1 

Grapes 2 


Most of these foods are common articles of diet, with the exception 
of poppy seeds whicli were used to make soup in certain portions 
of Germany, and of “ammunition” or “war” bread, the composition 
of which was not given. It was not felt that the poppy seeds liber- 
ated enough opium to cause symptoms, but that the disturbance 
following their ingestion was entirely of mechanical origin. 

Appearance Time of Symptoms. The length of time between the 
ingestion of the obstructing food and the appearance of symptoms 
was accurately ascertained in 16 instances. It varied from 1 to 
240 hours. In the latter case the obstruction was probably in the 
colon secondary to a new growth, so may be excluded. The average 
time of onset of symptoms for the remainder was 12.4 hours. In 
these instances the obstruction was probably without exception in 
the small bowel. 

Location of Obstruction. In those instances where it was accur- 
ately determined eitlier at operation or necropsy, the obstruction 
was usually in tlie terminal ileum a short distance proximal to the 
ileocecal valve. The entire small bowel was generally distended, 
and the serosa of the terminal ileum was deep red to purple in color. 
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In some instances tlie bowel in tlie immediate region of the mass 
was in a state of spastic contraction. The colon, and particularly 
tlie cecum was collapsed. _ In a number of instances free fluid was 
present and tliere was evidence of peritonitis. In 2 cases where 
tile obstructing material was a "pulpy bean mass” tlie entire 
intestinal tract was enormously distended by gas. Perforation 
of the ileum was noted in only 1 instance. Death resulted from 
peritonitis. 

There were 5 cases in whicli tlie obstruction was definitely deter- 
mined to be in tlie large bowel. One of them, previously mentioned, 
had^ an obstructing mass of mushroom fiber in the transverse colon 
behind, a constricting carcinoma. One of Loessl’s patients had at 
operation a distended ascending colon and a perforation of the 
cecum through whicli was drained approximately 1 liter of corn 
Jvernels. Death resulted. Of the remaining 3, in 2 the rectum was 
filled bj'^ clierry stones. One of these patients had the symptoms 
of subacute intestinal obstruction; tlie other, only constipation; 
The last instance was that of a woman with s^^mptoms of chronic 
obstruction in whom at operation the terminal ileum, cecum and 
ascending colon were found to contain 909 cherry stones. 

It is evident tiiat in uncomplicated instances the terminal ileum 
is the site of predilection for obstruction of this nature. 

Symptoms. The symptomatology was that of acute intestinal 
obstruction. The picture presented was modified by the duration 
of the obstruction at the time the patient was seen and by com- 
plicating factors such as peritonitis. Cramping, generalized abdom- 
inal pain, nausea, vomiting and constipation were usually men- 
tioned. The outstanding feature of the physical e.\'amination, as 
noted by several observers, ivas abdominal distention out of pro- 
portion to the probable duration of the obstruction and in striking 
contrast to the mildness of constitutional reaction. Tympanites 
sometimes appeared as soon as 1 to 2 hours after the ingestion of tlie 
obstructing food and frequently was tlie outstanding complaint of 
the patient who in other respects did not appear acutely ill. 

Diagnosis. A correct pre-operative or intravitavi diagnosis was 
made only once in the 26 instances in which the true nature of the 
condition was made clear at operation or necropsy. ^ Ackman 
describes a boy who rapidly ate whole cherries in competition witli 
other children. Before operation an ileum beaded by clierry-stones 
could be felt both abdominally and by rectum, findings whidi made 
the diagnosis clear. The pre-operative or intravitam diagnosis m 
the remaining 25 instances was usually intestinal obstruction of 
unknown etiology. In 2 cases acute appendicitis was suspected, 
in 2 obstructing carcinoma of the bowel; in 1 “adhesion ileus as 
a sequel to operation for gastric ulcer performed 5 years previously; 
in 1 perforated gastric ulcer. The mortality for tin's whole group 
was 36 per cent. 
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There were 8 instances in which the diagnosis was suspected, 
and expectant treatment (enemata, intestinal antispasmodics) used 
with resultant recovery. This group is of particular interest. In 
a -case reported by Brunzel the diagnosis was suggested by the 
presence of abdominal distention out of proportion to the duration 
of symptoms and by blood in the gastric contents. This author 
had a short time previously operated upon a patient with symp- 
toms of acute obstruction and found onl}’^ a tremendous distention 
of tlie small bowel. At necropsy in this instance the intestine 
showed extensive subserous bleeding and bloody fluid containing 
beans was found in the stomach. It was ascertained that this 
patient had been in the habit of using green beans in the preparation 
of “Uefangenenlagers.” Confronted later by a similar symptoma- 
tology, the diagnosis of “food ileus” was made and recovery fol- 
lowed conservative treatment. Brunzel stresses the importance of 
earlj^ and severe abdominal distention as the suggestive diagnostic 
sign, but admits the possibility of mistaken diagnosis in this second 
instance. He explains the gastric and subserous bleeding as due 
to the action of a substance derived from uncooked vegetables 
and given the name of phasin by Robert. This substance causes 
agglutination of the erythrocytes leading to capillary stasis, cell 
diapedesis and eventually ulceration of the mucous membrane. 
Phasin, as Robert’s experiments show, is not present in cooked 
vegetables. 

Willnioth, in the only pertinent report encountered in the litera- 
ture of this country, describes 4 patients presenting the symptoma- 
tology of ileus but in whom the recovery by enemata of large 
amounts of undigested food particles with immediate improvement 
in the patient’s condition suggested the continuance of conservative 
treatment. Recovery resulted. In 2 instances the enemata return 
contained large quantities of grape skins and seeds; in another, 
pieces of potato; in the fourth case popcorn was recovered over a 
period of a week. Although the diagnosis may be questioned, the 
description of these cases leaves tlie impression that these foods 
had actually caused obstruction. 

If it be granted that the diagnosis was correct in this group of 
8 cases, it is evident that conservative treatment is the method of 
clioice in intestinal obstruction due to food. The mortality was 
47.8 per cent in the group of 2.3 patients subjected to operation, 
while conservative measures resulted in recovery in every instance 
in which they alone were employed. ^^Tiile the diagnosis offers 
great difficulties, food ileus should be considered in a patient pre- 
senting signs of obstruction for which no cause can be ascertained, 
particularly if abdominal distention witliout signs of peritonitis, 
has become pronounced over a short length of time. A history of 
food digression during the preceding 24 hours might also be sig- 
nificant. Under sucli circumstances it would be justifiable to delay 
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operation until it had been amply demonstrated that the use of high 
enemata and intestinal antispasmodics was without avail. 

The_ following case illustrates tlie significant features of this 
condition. So far as ascertainable it is the first instance of its 
kind, proved by operation and necropsy examination, to be reported 
in this country. 

Case Report. A. S., an unmarried white male laborer, aged 36 j^ears, 
walked into the Cottage Hospital Dispensary at 10 a.m. on October 25, 
1930, complaining of nausea, pain in the abdomen and abdominal disten- 
tion._ The family and past liistories were irrelevant. He had had no 
prewous operations nor gastrointestinal symptoms. The patient had 
“ridden the brakebeams” from Oklahoma and had eaten no food during 
the journejr. ^ Arrmng in southern California on the morning of October 
23, he had slipped into an orange orchard and had rapidly eaten approxi- 
mately 2 dozen oranges. About 4 hours later generalized cramplike 
abdominal pain appeared. He had a small bowel movement without 
relief. The following morning the cramps were more severe and he was 
nauseated, but did not vomit. He took a large dose of magnesium sulphate 
but had no further bowel movements and passed no flatus. Toward even- 
ing he noted that his abdomen was distended. The next morning the 
abdominal cramps were almost constant, most severe in the right lower 
quadrant. Persistent nausea was present, but no vomiting. His abdo- 
men had become so distended that breathing was impeded. He entered 
the dispensary in an apprehensive state of mind and insisted that his 
overindulgence in oranges was the cause of his illness, a statement unfortu- 
nately ignored at the time. 

The patient was exceptionally well nourished and developed, and did 
not appear acutel}'^ ill. The color was good, the pulse of good volume and 
tension at 90 per minute. The respirations were shallow, somewhat labored 
and numbered 35 per minute. The oral temperature was 98.6° F. Noth- 
ing of importance was found in the phj'sical examination of the head and 
chest. The abdomen was tremendously distended, making evident the 
cause of the respiratory embarrassment. It was tympanitic with oblitera- 
tion of liver dullness, and moderately tender to deep pressure throughout. 
There were no muscular guarding or rigiditj'^, no palpable organs or masses, 
no fluid wave. On auscultation the abdomen was silent. Eectal exam- 
ination was negative. 

A stomach tube was immediately passed, and 3500 cc. of a brovm fecal- 
smelling’ fluid removed. The patient felt better, but the distention was 
not appreciably decreased. 

The laboratory reported a leukocjdosis of 16,600, with neutrophilic 
poljmiorphonuclear leukocytes, 85 per cent; small l 5 '-mph'oc 3 des, 12 per 
cent; large lymphocjdes, 3 per cent. The urine contained a slight trace 
of albumin and 1 granular cast per liigh dry field. 

A diagnosis of intestinal obstruction of unknown etiology was made, and 
at 12.30 p.M. laparotomy was performed by Dr. Indng Wills. 

After opening the peritoneum about 300 cc. of clear straw-colored fluid 
were S 5 q)honed off. The small bow'el and stomach were tremendously 
distended, the cecum and colon collapsed. The appendix was unaltered. 
The serosa of the terminal ileum was lusterless and beefy red. A doughy, 
movable mass was palpated, occup 3 dng its terminal Ih feet. It was_ milked 
with considerable difficulty through two incisions made just prorimal to 
the ileocecal valve. This mass after removal 'was found to consist of a 
compact collection of orange fiber and seeds. It was of sufficient bulk to 
fill completely the palms of two cupped hands. 
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The patient did well for 12 hours following operation, after wliich signs 
of peritonitis developed. He expired at 11 p.m. oh the second postoperative 
■ night. 

Necropsy was performed 10 hours after death by Dr. Richard Evans. 
The anatomic diagnoses were: Generalized acute fibrinous peritonitis; 
operative wounds of the ileum; surgical wound of the abdomen; cloudy 
swelling of the liver and kidneys. 

On opening the abdomen no free fluid was present, but there were flecks 
of fibrin scattered over the peritoneal surfaces which were lusterless and 
injected. The stomach and small bowel were distended with gas. There 
was heavy fibrin deposition about the closed incisions in the terminal 
ileum. The mucosal surfaces of the gastrointestinal tract were unaltered 
except for congestion of the lower ileum. No perforation was found. 
There was no anatomic cause for intestinal obstruction. Culture of the 
heart’s blood was sterile. 

. Conclusions. Intestinal obstruction caused by food is not rare, 
39 instances having been reported since 1910. The case here 
described is the fortieth. 

It may be caused by common articles of diet with a high content 
of indigestible material (skins, fiber, seeds) and is not necessarily 
dependent upon coexistent abdominal disease. 

The site of predilection is the terminal ileum and tlie obstruction 
may be directly mediated by a spastic contraction of the bowel. 
The most common complications are perforation and peritonitis. 

Symptoms appear on an average of 12 hours after the ingestion 
of the obstructing food and iare those of acute small bowel obstruc- 
tion with characteristically an early and pronounced tympanites 
out of proportion to the probable duration of the obstruction and 
the apparent good condition of the patient. 

Confronted by this sjmiptomatology in a patient in whom no 
apparent cause for obstruction is ascertainable, the diagnosis of 
“food ileus” should be considered, and possibly operation post- 
poned until conservative measures have been proved of no avail. 

Patients commonly diagnosed as having .“acute gastroenteritis” 
or “ptomaine poisoning” may in reality have partial or transitory 
obstructions of this nature. 
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Hospital of the Universitj' of Pennsylvania.) 


A HITHERTO unobserved effect of parathormone upon the colon 
is herewith reported, as noted in 3 cases in which parathormone 
relieved the constipation incident to idiopathic dilatation of the 
large bowel (megacolbn). 

Case Reports. C.^tSE 1. — E.G.B., a war veteran, aged 31 years, was 
admitted for the fifth time to the U. S. Naval Hospital, League Island, 
Philadelphia, on April 20, 1931, Avith a chief complaint of constipation. 
During infancy and childhood he enjoj^ed excellent health, except for an 
attack of measles at the age of 11, and tnihoid fcA'er at 15. His mother 
confirmed his statement that he had neA'er suffered from constipation in 
early life. This symptom first appeared in 1917 Avhen he Avas IS years of 
age, at which time he first began to use laxatiA'es. The trouble A\'as not a dis- 
tressing one and the aA’^erage dose of cathartics would produce satisfactory 
defecation. In 1922, the patient had an attack of malaria, folloAiung which 
his constipation became much AA'orse. In spite of large dailj" doses of purga- 
twes, the boAA^els would moA'e only once or tAvice a AA'eek. At about this 
time he began to haAm attacks of abdominal cramps associated with con- 
siderable distention of the abdomen. At such times he would obtain relief 
from the cramps by stooping and pressure on the abdomen; and from the 
distention, bj”^ large amounts of rhubarb. It is interesting to note that the 
distention was usually relieved in about an hour after taking the drug, 
although defecation did not result as a rule until the folloAAing day. He Avas 
first admitted to' the U. S. Naval Hospital for a month in 1926, on which 
occasion the significant -findings on Roentgen ray study of the gastrointes- 
tinal tract AA-ere “spastic antrum p34ori and dilatation of the entire colon. 

He Avas readmitted in 1928 because of a continuation of his trouble, Avitli 
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in addition certain nervous sjnnptoms: restlessness, insomnia, mental 
depression. 

The third admission was in May, 1929, and again for the same complaints. 
At this time, the opaque meal showed a delayed passage, most of it ^t the 
end of 24 hours being in the cecum, while a small portion was seen in the left 
half of the transverse colon, -with an area of apparent constriction between. 
A barium enema reached the cecum, but a constricted area in the transverse 
colon was noted in all the films. He was discharged unimproved after 
three weeks, the diagnosis being “stricture of the colon.” 

The fourth admission was in October, 1929 ; his constipation had become 
worse and he had developed a complete inguinal hernia. A herniorrhaphy 
was performed and the patient was discharged a month later with his con- 
stipation unimproved. 

He was admitted for the fifth time in April, 1931. During the intervening 
18 months his constipation had continued unabated. Larger and larger 
does of laxatives proA’^ed ineffecthm and the patient resorted to enemata of 
increasing size. The gallon was his unit of enema measure and he could 
retain 2 gallons without discomfort. The nervousness, insomnia and mental 
depression had continued and there was an increasing tendency to headache 
and backache. He had lost 20 pounds in a year. Roentgen ray again 
shoAved the huge colon but there was no evidence of stricture. Treatment 
consisted solel}’’ in palliatiA’’e measures to relieve the constipation. 

At this juncture, it occurred to one of us (L. S.) that parathormone might 
exert a faA'orable influence on the patient’s colon. The thought was sug- 
gested by the beneficial effect of parathormone and calcium that Haskell 
and CantaroAv' had observed in cases of chronic ulcerative colitis Avith 
diarrhea. Without anj'’ A’^ery clear-cut idea as to its expected mode of action, 
treatment Avith parathormone and calcium was begun on June 11, 1931. 
Ten units of parathormone were given hypodermicall}’- every other day 
and 5 grains of calcium lactate were giA'en orall}'' three times a day. At 
the end of a Aveek no effect on the constipation had been produced, but the 
serum calcium had risen from 11 mg. to 12.5 mg. The parathormone Avas 
then increased to 10 units daily. During the second week he had one natural 
bowel moA'^ement, the first in over 10 years. In the third week his boAvels 
began to moAm daily Avithout laxatives or enemata. Headache, backache 
and droAvsiness disappeared. He was discharged on Julj’' 6, 1931. 

The parathormone dosage was then gradually reduced: for a week 10 
units Avere given every other day, then once a week and on September 5 
the parathormone was discontinued. The calcium lactate, 10 grains a dajq 
Avas continued throughout. Daily bowel movements Avithout laxatives 
occurred until 3 weeks after the parathormone Avas stopped, AA'hen he again 
found it necessary to resort to small doses of cascara. On October 10, 
he resumed parathormone treatment and took 50 units in 8 days but Avithout 
effect. On November 10, he returned to the hospital for a barium enema 
AAdiich showed the dilated colon as on preAUOus examinations. He then 
began taking 10 units of parathormone daily and after a AA'^eek normal 
boAvel movements were again established. 

‘ Since then he has taken several courses of parathormone, each course 
consisting of daily injections of 15 to 20 units for a period of about 3 AA'eeks. 
During the second AA'eek of injections the boAA'els begin to moA'e regularly 
and continue to functionate normally for about 3 AA^eeks after stopping the 
injections. He does not take the paratliorraone continuously, partly 
because of a druggist’s Avarning that increasing doses AAmuld be needed, 
and jiartly because of the expense. While taking parathormone he has 
more energy and endurance, his appetite improA'es and he gains AA'eight. 

He AA’as last under obserA’-ation on June 1, 1932. He was again in a bout of 
constipation, not haAung taken any parathormone for over a month. At 
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this time his serum calcium was 10.1 mg. A number of roentgenograms 
were made of various parts of the skeleton, including the hands They 
showed no evidence of decalcification. 

■ Case Summary. ^ A man, aged 32 years, at the age of 18 developed 
chronic constipation which became increasingly severe. At the 
age of 2(, he was found to have a hugely dilated colon and this 
finding was verified on subsequent examinations. For over 10 
years he had no bowel movements without the aid of large doses of 
laxatives and enemata. Intermittent treatment with parathormone 
brought about normal bowel movements and has proved fairly 
satisfactory during one year. l^Tiile no detailed studies of calcium 
metabolism have been made, the patient has not had abnormallj’- 
low blood calcium figures before treatment nor unusually high 
figures during or after treatment. Roentgen ray shows no gross 
evidence of decalcification or other bone abnormality after one year. 

Case 2. — Mrs. M. P., a wliite woman aged 59 years, was admitted on 
the sendee of Dr. E. L, Eliason in the University Hospital on Januar)’' 16, 
1932,_ with a chief complaint of abdominal pain, distention and severe 
constipation. For several years she had suffered with flatulence and attacks 
of colicky pain in the abdomen, but without constipation. In the last 3 
months the trouble became more severe and there was some difficulty in 
moving her bowels. On the da 3 ' before admission there began an attack 
of abdominal colic, marked distention and obstinate constipation. Two 
enemata failed to remove gas or fecal matter. Her family physician sent 
her to the hospital with a tentative diagnosis of intestinal obstruction. 

The past medical histor}’' was not significant. There was a stor}'' of mild 
recurrent joint pains, largely static in origin, probablj'’ as a result of a con- 
genital luxation of the left hip. 

The family historj’^ contained this significant item: Her mother had a 
peptic ulcer at the pylorus and died from an operation (gastroenterostomj") 
directed at tliis conffition. Her one brother has had t 3 pical s 3 Tnptoms of 
duodenal ulcer for 3 ^ears. Of her 3 sisters, one has had duodenal ulcer for 
wliich a gastroenterostom 3 '' and p 3 dorectom 3 '^ were done. 

The cliief finding on admission was a greatty distended abdomen in 
which peristalsis of normal intensit 3 ^ was audible. The rectal e,\’amination 
was negative. There was no spasticity of the rectum sphincter. 

She was given a barium enema right after her admission to the hospital. 
There was a huge dOatation of the lower rectum and sigmoid, this portion 
of the colon taking approximatefy 2 quarts of solution (Figs. 1 and 2). 
Then the colon became conical in shape and it was almost impossible to get 
the contents to go further. The contents were siphoned away in an effort to 
remove the enormous distention of the entire large bowel which was capa- 
cious and redundant. This was shghtly effectual and it became possible ' 
to get a small amount of contents to enter the remaining loop of the redund- 
ant sigmoid, but it was impossible to evacuate tins part of the colon. The 
roentgenologist made a diagnosis of probable carcinoma in the middle 
of a redundant sigmoid. 

‘ The patient was then taken to the operating room where a cecostomy was 
performed. The cecum was found to be very greatly distended. Follomng 
the cecostomy, the patient’s condition improved, rapidly. Gas and fecal 
matter were evacuated freeb" through the cecostomy openmg, and tne 
abdomen became soft. ' , 




Fig. 1 Fig. 2 

Figs. 1 and 2. — Both films were made at the first admission of Case 2 on January 
16 and show respectively the upper and lower portions of the greatly dilated rectum 
and sigmoid, beyond which the enema would not pass. The degree of overlapping 
of the regions covered by the films may be seen by comparison of bony landmarks. 
The size of the remainder of the large bowel is obvious from its gas-filled loops. 



Fig. 3. — Second barium enema on January 23, one week after cecostomy, shows 
the same apparent obstruction in the sigmoid beyond which the opaque material 
passed with difficulty. Enormous ballooning of the entire colon, 4 to 0 quarts of 
enema being injected. After much manipulating and siphoning, contents were made 
to pass into the rest of the large bowel and some opaque material appears in the 
descending colon. (A third barium enema on April 27, at a time when the patient 
had greatly reduced her parathormone dosage and was having clinical evidences of 
obstruction, showed a picture similar to Fig. 3.) 



Fig. 4. Barium enema on May 5, after S days of intensive parathormone treat- 
ment with complete clinical relief: the enema passed readily to the cecum and less 
than 2 quarts filled the whole large bowel which is obviously much less capacious 
than before. 



Fig. 5. — Film made immediately after evacuation of the enema sho^yn in Fig. 4. 
The size of the lumen of the colon is practically within normal limits. 
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On January 23, a second barium enema study was made. The same 
constriction in the sigmoid was found as on the previous examination. 
There was an enormous ballooning of the entire colon, 4 to 6 quarts^ of 
enema being injected (Fig. 3). Aiter much manipulation and siphoning 
it was possible to get the contents to pass into the cecum and out through 
the cecostoray. The roentgenologist again made a diagnosis of probable 
carcinoma in the middle of the sigmoid. 

On January 25, a laparotomy was performed. The whole colon was 
enormously distended. A portion of the small intestine -adth its mesentery 
overlay the descending colon and was apparently responsible for the acute 
obstruction of the colon. A careful search of the entire bowel showed no 
eiddence of neoplasm or other obstruction. The small bowel was returned 
to its normal position and the abdomen was closed. 

After operation, the chief concern was to combat her abdominal disten- 
tion and constipation. The use of external heat, laxatives, pituitrin and 
enemata proved only moderately successful, there being frequent attacks 
of distention, especially after meals. The cecostomy tube was clamped off 
for a few days at a time, until the movements by the normal route became 
more satisfactory and on Febiuafy 12 the tube was removed. She was 
discharged to her home on February 16, 1932, but 6 days later she returned 
to the hospital. There had been no normal bowel movement, and cathartics, 
while thej>' produced evacuations, did not relieve the distention. 

At this time, one of us (R. K.) first saw the patient and suggested the use 
of parathormone. On February 24, injections of parathormone, 10 units 
t.i.d., were begun. The patient was also given calcium gluconate, 30 grains 
twice a day. She continued to take cascara and agarol as before. On the 
following day the distention of the abdomen was less marked. Two days 
later her bowels moved without an enema. She left the hospital on Febru- 
ary 27. Two days later the laxatives were discontinued, as her bowels 
were moving spontaneously twice daily and the abdominal distention had 
disappeared. 

The parathormone dosage was then gradually reduced, first to 20 units 
and then to 10 units daily. The bowels continued to move daily without 
laxatives. On one occasion, after eating freely of corn pone, she experienced 
an attack of abdominal distention but was relieved in a few hours after 
taking an extra dose of parathormone. She again tried to reduce the dosage, 
taking only 10 units every other day. Within a week there was a return of 
abdominal distention and on 2 days her bowels failed to move. A daily 
dose for 5 days gave only partial relief. On March 17 the dose was increased 
to 10 units twice a day and on March 21 to 10 units three times a day for 
3 successive daj'^s. This resulted in an increased number of bowel move- 
ments, 2 or 3 a day, so that the parathormone dosage was again reduced to 
20 units a day. The increased number of bowel movements, however, 
.continued for several daj^s, there being 6 on March 27. All of these move- 
ments were copious formed stools of normal consistency. 

On March 29, she was taking 10 units of parathormone and 30 grains 
of calcium gluconate a day. At that time the abdomen was soft and flat. 
The serum calcium was 10.5 mg. 

In the following month she again reduced the dose of parathormone to 
10 units every other day. For a time she e.xperienced no difficulties and the 
bowels continued to move once or twice daily. 

On the 26th of April there was a sudden return of abdominal distention, 
attributed by the patient to overeating of a fruit salad. There was no 
bowel movement on that or the following day. ^Wien cramps appeared, 
she summoned her family ph3^sician who found her abdomen hugely dis- 
tended. A number of enemata were ineffectual. Tliree doses of parathor- 
mone (10 units each) had no apparent effect. Fearing that there was an 
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acute intestinal obstruction, her physician returned her to the TJniversitv 
Hospital on the evening of April 27. 

_ On admission, the outstanding finding was a hugely distended abdomen 
in which exaggerated peristalsis was audible. A barium enema showed 
the same hugelj'^ dilated colon that had been obsened on preidous occasions. 
A 2-quart enema merely filled the sigmoid, while small quantities of the 
opaque material passed higher into the descending colon as a result of 
external pressure on the abdomen. In the course of the fluoroscopic study 
eiudences of returning intestinal tone were obsen^ed in the form of localized 
contractures in several parts of the large bowel. The opaque enoma was 
alternately injected and removed by siphoning a number of times, and each 
time a considerable amount of gas was draini off. It was decided to post- 
pone laparotomy and to return to more active parathormone treatment. 

That night she passed a great deal of gas by bowel and on the following 
inorning her abdomen was soft. Parathormone was giv'en in 10 unit doses 
t.i.d. for the next 6 days, during wliich time her bowels moved with increas- 
ing freedom, reacliing 5 movements on May 3. These movements were 
all formed. The parathormone dosage was then reduced to 20 units dailj'. 

On May 5, another barium enema study was made (Mg. 4). The con- 
tents passed up into a long high loop of the sigmoid which was just to the 
right of the midline. Then the contents passed through the redundant 
portion of this loop down to the right in the sigmoid and then across the 
abdomen to the left side up into the descending, colon, thence into the 
transverse colon and the cecum. The transverse colon seemed to be pos- 
terior to the sigmoid. This seems to offer another ex-planation for the 
obstipation, in that distention of the rectum and of the transverse colon 
might press upon the redundant loop of sigmoid. The lumen of the colon 
was considerably less capacious than that seen in any other examination, 
less than 2 quarts of enema material filling the whole large bowel. After 
evacuation most of the content! had been ex^ielled and the lumen of (he 
colon u’os practically xoithin normal limits (Mg. 5). 

Roentgenograms of various parts of the skeleton on May 6 showed no 
e\ddence of decalcification. The serum calcium on that date was 10.5 mg. 

Since then, the patient has been in excellent condition. She is taking 20 
units of parathormone and 30 grains of calcium gluconate daily. The bowels 
are moving two, occasionally tliree times daily and without laxatives. 
IMien seen on June S, she claimed she felt better than for years. Her 
abdomen was flat and soft. Her weight was 112 pounds, a gain of 10 pounds 
in 6 months. The serum calcium was 11.6 mg. 

Case S^mnnary. A woman aged 59 years, had had increasing 
constipation, abdominal distention and cramps for about 2 years. 
A sudden increase of trouble led to a diagnosis of acute colonic 
obstruction and an emergency cecostomy was performed. Barium 
enema studies suggested a carcinoma of the transverse colon but 
laparotomy showed only a hugely distended large bowel. Para- 
thormone injections resulted in a return of normal bowel movements. 
^\'hen the parathormone dosage was greatly reduced -3 months later, 
signs and symptoms of colonic obstruction recurred and laparotomy 
was again considered. Under increased parathormone dosage, 
normaf bowel movements were reestablished and the entire large 
bowel was shown 8 days later to have been reduced to practically 
normal size. The patient did not show any unduly low serum 
calcium figures before treatment, nor any very high serum calcmm 
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figures after treatment. The skeleton showed no lloentgen ray 
evidence of decalcification after more than 4 months of parathor- 
mone therajiy. There is an interesting family history of peptic 
ulcer, a condition which by some has been related to a })ossible 
hypoparathyroid state. 

Case 3.— I. S., a man aged 65 years, was admitted on the service of 
Dr. I. S. Ravdin in the University Hospital on April 9, 1932, wth a chief 
complaint of abdominal pain. He had been well until 5 weeks previously, 
when he developed generalized abdominal pain, mild at first and intermit- 
tent. The sjoiiptoms became gradually worse, with increasing pain, 
abdominal distention and constipation. Saline laxatives were effectual 
but did not lessen the pain. On April 6 the pain became more marked, 
especially in the right side, constipation became obstinate and he vomited 
once after taking Epsom salts. On April 9 he was sent to the hospital with 
a tentative diagnosis of intestinal obstruction. 

Physical examination showed a rather distended abdomen until moderate 
tenderness, especially in the -right half of the abdomen, but without rigidit5n 
Peristaltic sounds were if anything reduced in degree. Rectal examination 
was negative. 

A barium enema study showed marked gaseous distention of both small 
and large intestine. There was no evidence of obstruction or growth involv- 
ing the large bowel. The whole colon was capacious, redundant and atonic, 
but “there were areas suggesting spasm.” 

He was first seen by one of us (R.K.) on April 11. The obstinate con- 
stipation and abdominal findings as above noted were unchanged. The 
serum calcium was 7.8 mg. Parathormone treatment, 10 units t.i.d., were 
begun on that day. On April 12, the patient had two spontaneous bowel 
movements, his first in several weeks. His condition returned rapidly to 
normal and during the rest of his stay in the hospital he continued to have 
1 or 2 bowel movements dailJ^ The stools were always formed and of 
normal consistency. On April 15, the serum calcium had risen to 10.4 mg. 
He was discharged on April 16 in good condition. For a few days he received 
parathormone injections at home but then refused further treatment. 
When last heard from on June 10 he was beginning to have trouble again 
with abdominal discomfort and constipation. 

Case Summary. A man, aged 65 years, developed gradually 
over a period of 5 weeks an adynamic ileus of unknorvn origin. The 
chief findings were abdominal distention, a capacious redundant 
atonic colon (barium enema) and a low serum calcium level. Para- 
thormome injections were followed by a return of normal bowel 
movements with attendant relief of symptoms and a return to 
normal of the serum calcium. 

Discussion. The relation of the ■parathyroids to the motor function 
of the gastrointestinal tract. The question which naturally presents 
itself is, in what way are the parathyroids connected with gastro- 
intestinal motor function? That such a relation exists has been 
suggested in the past by a number of clinicians, to some of whose 
writings we shall refer. Attention has been directed especially to 
the upper digestive tract and the possible part that parathyroid 
deficiency may play in the etiology of, peptic ulcer. Grove and 
Vines- reported a number of cases of gastric and duodenal ulcer in 
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Avhicli there Avas a Ioaa^ serum calcium leA^el and in A\dnch a para- 
thyroid extract AA^as said to have been useful in treatment. Since, 
then, numerous repbrts haA^e apjieared, especially in the European 
literature, on the eflScac}'' of parathormone in the treatment of pep- 
tic ulcer. ^ The use of parathormone in peptic ulcer has been predi- 
cated on its relaxing effect on a spastic pylorus and pyloric antrum, 
as Avell as the finding in some cases of a Ioav serum calcium leA'el. 
While the results haA-e been satisfactory in less than half the cases 
so treated,® thej’’ at least point to a more than merely coincidental 
presence of ulcer and parathyroid deficiency in some of these 
patients. Alkan,'* AAdiose interest in the subject A\^as aroused by the 
obserAmtion in a patient, a AAmman aged 39 Avith tetany and gastric 
ulcer, that spasm of the gastric antrum Avas relaxed by parathjToid 
therapj’, reports that of 145 cases of tetany obserA'ed by him, 45 
per cent had peptic ulcer. We recall the fact that the mother and 
tAA'o of the four siblings of our case 2 had peptic ulcer. Higgins® 
has reported a patient AA'ith tetany in AAdiom both on Roentgen ray 
study and at operation there was found an obliteratiA'’e spasm of ^ 
the small boAA^el. Aub and Salter® found that the spastic colitis 
due to lead poisoning could be lessened and its pain relieved by 
parathormone. Timme^ obserA'ed a “spastie colitis” with consti- 
pation in patients with a low serum calcium JcA^el (but not Ioav 
enough to produce tetany), hfahler and Beutel® found that para- 
thormone was useful in some cases of spastic constipation and mucous 
colitis, but they were unable to state criteria/ as to which types of 
cases Avould be benefited. These authors also cite Businco to the 
effect that in insufficiency of the parathyroids he obserA^ed spasms 
of the digesth^e tract AAUth constipation. Haskell and CantaroAS'^ 
pointed out the usefulness of parathormone in the treatment of 
chronic ulcerative colitis. 

On the other hand, the literature on the clinical picture of para- 
thyroid disorders rarely refers to inAmh'ement of the digestive tract. 
In tlie many case reports of hypoparathyroidism, there is occasional 
mention of Ammiting or abdominal cramps, but the state of the 
boAA'els isvrarely recorded. Boothby, Haines and Pemberton® in 
their comment on obserAmtions in 88 cases of postoperative para- 
thyroid insufficiency make no mention of gastrointestinal disorders. 

In the reports of some cases there is only a note as to the diarrhea 
AA'hich existed prcA'ious to the operation for the hjT>erthjToid state, 
and nothing is said of the boAA'els during the parathjToid insufficiency. 
Cases, of diarrhea with Ioaa’^ serum calcium and tetany are not perti- 
nent to the question, since the Ioav calcium and the tetany are 
secondary to the diarrhea (lack of calcium absorption) and are not 
due to parathjToid deficiency. There is the same paucity of infor- 
mation as to the gastrointestinal tract in hyperparathyroid condi- 
tions. Barr and Bulger’® make no mention of the digestiA'e tract 
in discussing the clinical sjmdrome of hyperparathjToidism. Con- 
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stipation lias been reported in a few cases of hyperparatliyroid- 
but was at times associated with and perhaps due 
to vomiting >^>^2 liaA^e found no case report in which hyper- 
parathjToidism was associated with diarrhea. 

There is very little experimental evidence as to the effect of the 
parathjToid hormone on the digestive fifact. Carlson and J acobson^® 
reported that of 23 parathyroidectomized dogs, 19 showed congesr 
tion of the mucosa in the pyloric portion of the stomach and the 
beginning of the duodenum. Mahler and BeuteP in 40 human 
subjects foimd that in most instances parathormone had no note- 
worthy effect on the peristalsis of stomach and colon beyond an 
occasional deepening of the peristaltic waives, and at times an in- 
crease in the speed of stomach emptying. In most cases there was 
a depression of the tonus of stomach and colon, more marked in 
patients with spastic intestinal conditions than in normals. John- 
son and Wilder^® observed no digestive tract symptoms in a human 
subject in whom hyperparathjToidism was induced by large doses 
of parathormone, Rose, Stucky and Cowgill” observed no sig- 
nificant effect of parathormone on gastric atony in dogs with B- 
avitaminosis. In one normal dog there occurred a slight depression 
of gastric tone. 

These data would suggest that disorders of the digestive ti’act, 
especially altered motor activity, are not a frequent manifestation 
of parathyroid malfunction and that they have no definite relation 
to hyper- or hypofunction of these organs. On the other hand, it is 
possible that the interest of observers has been focused so largely 
on the major phenomena of parathyroid diseases, such as striped- 
muscle changes (tetanj^, hypb tonicity), and abnormalities in calcium 
metabolism and related skeletal disorders, that the less striking 
gastrointestinal changes have been overlooked or misinterpreted. 
It may be possible, too, that some cases of postoperative parathy- 
roid insufficiency haA^e been reported before striking gastrointestinal 
changes have had time to develop. 

Of great interest in this regard is one of the cases cited by Boothbj’’, 
Haines and Pemberton,^ a Avoman who developed symptoms of 
chronic parathju’oid insufficiency after a thyroidectomy in 1917. 
In 1923, gastrointesiinol distress with chronic stasis^ led to resection 
of 7.5 cm. of Hewn, the apjwndix, cecum, ascending colon, hepatic 
flexure and two-thirds of the transverse colon. Yet the authors do not 
suggest any relation between the parathyroid insufficiency and the 
intestinal disorder. 

Of interest, too, is the case of a patient recently obserA^ed in the 
IlniA^ersity Hospital and reported by Hitzrot and Comroe.-^’^ A 
Avoman Avith hjTDerparathyroidism complained of constipation and 
required daily laxatives during 10 AA^eeks of observation. Three 


days after parathyroidectomA^^gmptoms of hypoparathyroidism 
appeared and the Her boAvels moved 
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norxnaljy during tlie next 15 weeks in the hospital during which time 
she received parathormone. After 6 weeks at home during which 
she received a lower dose of parathormone and calcium she returned 
to the hospital with latent tetany and with constipation tliat required 
tlie daily use of laxatives. In yet another patient with idiopathic 
parathjwoid insufficiency recently obser\'ed in the Uni^'ersity Hos- 
pital there were noted constipation, abdominal discomfort, and on 
Roentgen ray study, dilatation of the lower half of tlie duodenum, 

' jejunum and most of the ileum with a curious pooling of the opaque 
contents, marked haustral indentations in the sigmoid and some 
narrowing of the rectum. The administration of calcium in large 
doses, or of parathormone, not only relieved the tetany but also 
the constipation and the abdominal discomfort. 

It is perhaps significant that both the clinical and the e.xperi- 
mental data, meager though they be, are in agreement with the 
anticipated effect of excess or insufficiencj" of parathyroid hormone 
on intestinal motility; constipation due to intestinal atony in h.vper- 
paratlijwoidism, and constipation due to intestinal spasticity in 
hypoparathjToid states. 

T/ie relation of the parathyroids to mcgacoion. Of the various 
etiologic factors which have been proposed to explain megacolon, 
perhaps the most acceptable is that of a neuromuscular dj'sfunction, 
in which spasms in sphincter regions (rectal, pelvirectal) are attended 
or followed by dilation proximal to the spastic areas. This is the 
rationale for the successful treatment of megacolon suggested by 
Royle and Hunter'® who by ramisectomy reduced sympathetic 
stimuli to the bon-el, and by Judd and Adson®® who performed lumbar 
sj'inpathetic ganglionectomy and ramisectomy. An important 
point is that the muscle of the dilated bowel is not atrophied but 
decidedly hvqmrtrophied. This makes it possible for the bowel to 
contract with remarkable promptness (minutes!) when these sym- 
pathetic stimuli are abolished by spinal anesthesia, as shown by 
Judd and Adson®” and Scott and Morton.®' That parathormone 
can effect a contraction of the dilated colon is shown by the Roentgen 
ray findings in our Case 2, but how this effect is produced we are 
unable to say. The slowness with which this effect is brought 
about at least suggests that the action is not a direct one upon the 
intestinal musculature but perhaps through some intermediate 
mechanism, possibly on calcium metabolism. That Mqjoparathy- 
roidism plays an etiologic role in the causation of megacolon is as 
yet an uny'arranted assumption. The meager evidence at hand 
is only suggestive. Our Case 3 and the case of Bootbhy, Haines 
and Pemberton above referred to are the only ones in which to our 
biowledge a low serum calcium has been found. In our other - 
cases the serum calcium was normal, but the fact that it rose only 
slightly under parathormone administration may be significant. 
Iirnone of a considerable number of case reports of megacolon did 
we find anv mention of the serum calcium level. 
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It is suggested that in the future patients with megacolon be 
studied from the standpoint of a possible low-grade chronic para- 
thyroid deficiency. There is also an obvious need for further 
experimental investigation of the action of parathormone on the 
motor function of the digestiA^e tract. Such studies are at present 
being carried out in dogs. 

The treatment of megacoJon. Resection of the dilated bowel as 
formerly practised was a mutilating operation with a high operative 
mortality. The introduction of lumbar sympathetic ganglionec- 
tomy and ramisectomy was a great step forward in that these pro- 
cedures can be performed at comparatively little risk. They are 
however open to the criticism that they do not remove an underlying 
cause. Whether the parathormone treatment of megacolon will 
prove acceptable still remains to be seen. Its efficacy in the cases 
presented at least warrants its further trial. In our Cases 2 and 3 
it made it possible to avoid a dangerous emergency operation for a 
supposed intestinal obstruction. The possible dangers to patients 
which prolonged parathormone administration may involve require 
. thorough study. 

Summary. 1. It has been observed in 3 cases that constipation 
due to idiopathic dilatation of the colon is relieved by parathormone. 

2. In one instance the treatment has proved effective for one 
year. 

3. In one patient it was shown by Roentgen ray that a hugely 
dilated colon was reduced in 8 days to practically normal size. 

4. The possible relation of abnormal parathyroid function to 
disorders of intestinal motility and to megacolon is discussed. 

5. Further studies are indicated to determine (a) the possible 
dangers to patients from prolonged parathormone administration, 
and (b) the mode of action of parathormone on intestinal motor 
functioning as disclosed by clinical studies and by animal experi 7 
mentation. 
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(From the Medical Serdces and the Bepartment of Pathology, The Montreal General 

Hospital.) 

In 1929, Dr. Simon Flexner brought' before this Association the 
subject of Post-vaccinal Encephalitis and discussed it from various 
angles. Up to that time only a very few cases had been recognized 
in the United States and none in Canada, but epidemics of the dis- 
ease had occurred in other countries. The largest epidemics of the 
disease had been in England and Holland. Other countries which 
had small epidemics were Austria, Germany and Norway, and 

* Read at annual meeting of the Association of American Physicians, Atlantic 
City, May 2, 1931. 
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scattered cases had been seen in France, Sweden, Russia, Switzer- 
land, Poland and Jugo-Slavia. 

In the report of the Ministry of Health of Great Britain upon 
this subject in 1930 it' was stated that no cases had been reported 
in Australia, Africa or Asia. A few cases had been noted in the 
United States, but none so far in Mexico, Central America or 
Canada. 

On hearing Dr. Flexner’s paper a case .that was under the care 
of one of us came to mind. We have no notes of the case but a very 
pungent memory of it remains. 

Case Eeports. Case 1. — A child, aged 6 years, who, after vaccination, 
developed a very sore arm within a week, complained of headache and 
vomiting and became ver}"- drowsy and feverish. She showed well marked 
retraction of the neck and a tentative diagnosis of tuberculous meningitis 
was made. After a week she recovered from her acute illness but was a long 
time getting well. We are comdnced that she suffered from post-vaccinal 
encephalitis. 

Dr. Flexner’s address also reminded us of the following case, 
which is apparently the first to be reported from Canada: 

Case 2. — A boy, aged 11 years, who had been well and strong up to the 
onset of this illness was brought into The Montreal General Hospital 
unconscious on August 11, 1928. 

He had mumps, measles and chickenpox in infancy; otherwise his his- 
tory was negative. 

The parents stated that he had been suddenly seized with a severe 
headache on a Sunday night and that this had continued throughout 
Monday and Tuesday and was accompanied by vomiting. 

On Wednesday morning he became imconscious and was brought to the 
hospital. 

"When seen he could be partially aroused but would not answer questions. 
He lay on his left side with his head bent forward and both hips and knees 
flexed. He was restless and every 5 minutes or so would throw himself 
about in bed. ' 

The pupils reacted sluggishly to light, the left was somewhat dilated 
and there was ptosis of the left eyelid. 

The ej^es were kept partially open and responded but little to stimuli. 
There was no disease found in the ears or in the mastoid regions and there 
was no sign of head injury. The ocular fundi were normal. 

There was some spasticity of both arms and legs, the neck was somewhat 
rigid and Kernig’s sign was slightly present. 

The abdominal reflexes were absent, the knee jerks were present and a 
well defined bilateral Babinski phenomenon was elicited. On the following 
day the knee jerks could not be obtained. 

There was incontinence of both urine and feces. 

On admission there was hei-pes on both lips. The pulse rate was 90, the 
respirations 16 and the temperature which was 100.2° F. on admission, 
rose steadily to 107° before death 2 days later. 

The right arm and leg developed a marked degree of spasm and a lateral 
nj’^stagmus appeared. Later the spasm passed into flaccidity and complete 
unconsciousness developed, 

Respirations became more rapid and dullness and rales appeared at the 
bases of both lungs. 
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^ For some time before death the head and eyes were turned toward the 
right and both pupils became much contracted. 

Lumbar puncture on two occasions gave a clear fluid not under tension 
containing no cells and only a faint reaction for globulin and a negative 
reaction for sugar. Culture of the fluid was negative. 

Blood examination showed hemoglobin 75 per cent, red cells 4,800 000- 
leukocytes on three counts, 8000, 7700 and 7800 per c.mm. ’ ’ 

\accination liistory: The family had recently removed from another 
Province and as the child had not been vaccinated he could not enter 
school. Tivelve da 3 's before the onset of the illness, vaccination by the 
•scratch method was done in one area on the left arm. 

On admission the scab wliich was hard and dark brown, was about 2 cm., 
in diameter, -with quite marked redness and induration about it. The left 
axillarj’^ glands were enlarged and tender. 

The-progress notes upon the case are of interest. On the day of admission 
the following note w'as made: “The case has all the appearances of a 
meningeal reaction but the character is hemiplegic and the predominance 
of weakness over rigidity is noticeable. This, with the practically negative 
spinal fluid suggests some unusual cerebral infection and vaccinia is sug- 
gested.” 

The diagnosis made shortb" before death w-as as follows; “Some bqie 
of spreading encephahtis — poliomjelitis superior is suggested, with the pre- 
dominant lesion in the left cortex. Terminal bronchopneumonia. The 
terminal myosis and fixed pupils suggest a basal lesion.” 

Necropsy. A ver}’- limited postmortem w'as performed 2| hours after 
death. Permission could not be obtained to examine the brain. The spinal 
cord could be examined onlj' from the third cervical to the lumbar region. 

Man}’- microscopic sections were examined from various areas in the 
cord. The following is the liistologic report upon them: 

“Some of the sections show a quite normal condition; the neuroglia is 
intact; the vessels are normal; the neiwe cells, dendrites, a.xones and nerve 
fibrils are w-ell preserved. There are areas in the cord, however, which show 
lesions of var 5 ing intensitj’’ in the cord substance. There are numerous 
areas, more marked in one-half of the cord than in the other, where demyel- 
inization is ver}”^ prominent. These areas appear as discrete and confluent 
patches. In the discrete areas one notes that this lesion occurs as a ring- 
like area about a bloodvessel. The demj’elinization is more marked through- 
out the anterior portion of the cord than in the posterior portion. In some 
of the sections a siinilar lesion is seen along each side of the anterior com- 
missme as a zone of varjnng length and breadth. As a whole, there is not 
much cellifiar infiltration of the demj'elinized areas. In certain places, 
how-ever, these areas do show quite a marked infiltration -with cells." 

The other organs of the body showed no gross lesion except in the lungs, 
w'here there w'as congestion and areas of acute bronchopneumonia. 

Microscopically, there was a general vascular congestion of the kidnej'S, 
parti cularl}'- marked in the medulla. The convoluted tubules showed cloud}' 
swelling. , 

Sections of the excised vaccination area showed superficial ulceration 
and a scab consisting of necrotic material. 

E.xtending through the skin and into the subcutaneous tissue there was a 
diffuse inflammatory exudate and necrotic foci. The cellular exudate was 
composed of b'mphocytes, plasma ceUs, eiidothehal cells and enormous 
numbers of eosinophils. 

Discussion. A considerable body of information has grown up 
concerning post-vaccinal encephalitis but there are still many gaps 
n our knowledge. 
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The morbid aiicatomy and histology are fairly well clarified and 
Perdrau, Turnbull and McIntosh and others have set out the 
features distinguishing this disease from poliomyelitis on the one 
hand and encephalitis lethargica on the other. 

. There are certain aspects of the microscopic lesion of poliomyel- 
itis, post-vaccinal encephalitis and encephalitis lethargica that are 
similar, yet there are certain lesions which seem to differentiate 
these three .diseases. The accompanying illustrations demonstrate 
especially these differentiating features. 

Fig. 1 is from a clinical case of encephalitis lethargica. It shows 
a bloodvessel dilated with blood. About it is a very distinct encir- 
cling zone infiltrated with cells, most of which are of the lympho- 
cytic series. The slide shows this alone. None of the areas of 
softening that have been described in encephalitis lethargica arc 
present. Perivascular lymphocytic collars are not diagnostic of 
encephalitis because they ajipear in other acute diseases of the 
central nervous system, one of which is post-vaccinal encephalitis. 



Fig. 1. — From a clinical case of encephalitis lethargica showing perivascular collar of 
cells. (From Boyd’s Pathology of Internal Medicine.) 

Fig. 2 is from a clinical case of anterior poliomyelitis. The 
microphotograph is taken so as to include a portion of the anterior 
horn and the adjacent white matter. One intact motor nerve cell 
and the sites of two others are seen. The latter areas contain numer- 
ous phagocytic cells which have almost completely removed the 
two nerve cells that have been destroyed by the ^drus of poliomyel- 
itis. There is no demyelinization. We do not think that this lesion 
has been described in association with post-vaccinal encephalitis, 
and we have never seen it except in clinical cases of poliomyelitis. 

Fig. 3 is from our case of post-vaceinal encephalitis. This shows 
the microscopic lesion which is said to be characteristic of the dis- 
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ease-areas of demyelinization. In tliis particular case these areas 
are more numerous in one-half of the cord, are discrete and confluent 
and in the center of some of them a dilated and engorged blood- 
vessel is distinctly seen. 

Fig. 4, also from our case and near the same site as Fig. 3, shows 
very marked demyelinization and like the former slide there are 
dilated vessels with areas of demyelinization about them. 

Fig 5, also from our case of post-vaccinal encephalitis, is a high 
power photograph of a small area of demyelinization in the gray 
matter . It shows infiltration of an area of demyelinization with cells. 

Figs. 2, 3 and 4 demonstrate the microscopic lesions which are 
claimed by Turnbull and others to be characteristic of post-vaccinal 
encephalitis. 

Microscopically the general character of the lesion of post- 
vaccinal encephalitis is that of a meningo-encephalitis. The men- 
inges are infiltrated with small lymphocytes, plasma cells and large 
cells of endothelial origin. 'S%ile the meningitis is slight it can be 
traced dovm over the cord. 

Infiltration of the perh-ascular space— the so-called IjTnphocjiiic 
collar or sleeve of the tj^ie seen in epidemic encephalitis — is the com- 
monest lesion present, but this feature is shared with both epidemic 
encephalitis and poliomyelitis. The striking feature of the post- 
vaccinal disease is the presence of areas of demyelinization extending 
for some distance around the vessels and unassociated with vascular 
thrombosis. 

Demyelinization is an essential feature of this extra adventitial 
softening and the lesions hai'e the punched out appearance of those 
in disseminated sclerosis. 

Thus demyelinization appears to be the primary lesion and cellular 
infiltration is secondary. 

The good state of preservation of the ganglion cells is noticeable 
in the post-vaccinal affection as compared with poliomyelitis, in 
which they bear the brunt of the attack. 

Other diseases wfiich have shovm areas of demyelinization are 
the encephalomyelitis of measles, smallpox, antirabies inoculation, 
Schilder’s disease and to some extent disseminated sclerosis. 

The clinical features are fairly illustrated by the case above 
described. The onset is sudden and stormy with headache, vomit- 
ing, fever and commlsions. Paralysis and coma are common. 
Meningeal signs and cranial nerve palsies may also appear. 

The cerebrospinal fluid may show neither globulin nor increase of 
cells. 

It is quite possible that some cases diagnosed as tetanus following 
vaccination may have been cases of encephalomeningitis. One of 
us has seen what is probably such a case. No postmortem was 
obtained, but a bacteriologic examination of the material from the 
vaccination, was negative for B. tetani. 




Fig. 2. — Anterior poliomyelitis. Portion of anterior horn with adjaoent white 
matter to show one nerve cell intact: the sites of two others are represented by great 
numbers of phagocytic cells. Note the absence of demyelinisation. 



Fig. 3. — Post-vaccinal encephalitis. To illustrate areas of demyelinization, in the 
centers of some of which a widely dilated bloodvessel is seen. 
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The mortality in the Dutch cases was 35 per cent and in the 
English cases 50 per cent, but in the cases which recovered, the 
recovery was complete. Two weeks, as a rule, sees either death or 
improvement. 

H. H. Donnelly, of Washington, reports 5 cases occurring during 
October, 1930, following primary vaccination in children 6 and 7 
years of age all of which recovered completely. 

All had presented clinical evidences of more or less severe encephal- 
omyelitis. 

The onset in 3 cases was at the peak of the vaccination and in the 
other 2 it appeared during the fourth week after inoculation. 

The age incidence in the Holland group was overwhelmingly 
between 3 and 7 years, but the 93 English cases had 14 above 15 
years of age and the balance fairly well spread out from 1 year to 15. 

It had been thought that infants were practically immune but 
recently McNair Scott has collected 22 cases under 6 months old. 
Among these the mortality was 54 per cent. 

The incubation period between vaccination and the development 
of symptoms is, in the great majority of cases, from 10 to 14 days. 
Eighty-seven out of 123 of the Dutch cases and 71 out of 87 English 
cases fall into this group. 

McNair Scott points out that cases of post-vaccinal encephalo- 
myelitis are more common in countries where vaccination is declin- 
ing than in those in which the proportion of vaccinated persons is 
high. 

It would seem now that a very constant pathologic anatomical 
picture has been shown to occur in the encephalitis following vaccina- 
tion and in the great majority of instances the disease falls within 
the common period of incubation for other infections. That it 
occurs rarely is fortunate. It seems reasonable, from the evidence, 
to presume that vaccinia itself is the cause, even as mumps and 
measles and typhoid fever may, in rare instances, be the cause of 
analogous forms of encephalitis. 

Even though this assumption still lacks proof, yet in severe 
types of vaccinia and especially in the nervous disturbances follow- 
ing vaccination, there is ample justification for the employment of 
the serum of recently vaccinated persons as suggested in England 
by Sir Thomas Horder and in Holland by Hekman and Paschen. 

An available source in this country would be the recent entrants 
into the training schools for nurses, many of whom are vaccinated 
upon admission. 

It would be cautious for hospitals to prepare small quantities 
of such serum against the emergency of post-vaccinal encephalitis 
as is already done against poliomyelitis. 

Some of the statistics prepared by the Office Internationale 
d’Hygiene Publique regarding post-vaccinal encephalitis teach a 
useful lesson. 
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^During 1929 in Holland 1 case of encephalitis occurred in each 
15,000 vaccinations. 

Approximately the same proportion occurred in England durina 
1928 and 1929. ^ 

In Holland among the primary vaccinations the proportion was 

I case in 1500 and in re-vaccinated cases it was 1 in 38,000. 

There were no cases in 16,000 vaccinations done under 1 year of 

age. Between the ages of 1 and 2 years 1 case occurred for each 
3487 vaccinations, and between 6 and 11 years, 1 case for each 815 
vaccinations. 

These figures suggest that post-vaccinal encephalitis is essentially 
a disease following primary vaccination of patients between 6 and 

II years of age. 

In Great Britain in 1929 a vaccination order came into force 
, replacing the former four insertions of vaccine by one insertion 
with a minimum of trauma, and among the 90 British cases reported 
only 2 had occurred following this procedure. 

Another suggestion was that' the lymph be diluted with this 
method. It was found that a suflicient local reaction occurred with 
a less seA:ere systemic one. 

Summary. A case of post-vaccinal encephalomyelitis is recorded, 
with a report of the postmortem examination of the spinal cord. 
This shows the histologic features— particularly the area of demyel- 
inization— described by Perdrau and by Turnbull and McIntosh. 
These features are described and illustrated. 

This complication of vaccination has been disturbingly frequent 
in England and Holland, and 'some cases are reported from this 
Continent. 

Although a similar histologic picture has been described in other 
infections it has occurred most commonly following vaccination 
and there is reasonable ground for' assuming that vaccination may 
be a direct cause of the disease. 

The usefulness of immune serum as suggested by Dutch and 
English writers is brought to notice. 
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THE NATURE OF THE HUMAN FACTOR IN INFANTILE 

PARALYSIS.* 

By George Draper, M.D., 

NEW YOBK. 

(From the College of Physicians and Surgeons, Columbia University, and the 

Presbyterian Hospital.) 

If we think of a disease as though it were an entity in itself we 
shall reach only a partial understanding of its nature. But when 
we can accept a group of pathologic signs and symptoms within a 
living organism as the expression of a conflict between its own 
inherent qualities and those of an equally well identified outside 
agency, we may view the problem to better advantage. The science 
of bacteriology has gone far toward establishing the identity and 
individual characteristics of special microscopic living organisms; 
and the relationship of some of these to human disease has likewise 
been established. Indeed, as a result, in certain infectious maladies, 
the attack and death rates have been almost erased. This conse- 
quence, however, has usually come slowly, after painstaking study 
of the menacing germ. Thus we see the beginning of the control 
of epidemic cerebrospinal meningitis in Weicliselbaum’s^ description 
of the Meningococcus intracellularis. 

In 1887 he wrote . . in cover glass preparations were found 

many cocci, usually grouped in pairs placed side by side, and flat- 
tened so that each coccus seemed to be a hemisphere. They lay 
eitlier free between the pus cells or within them. Indeed, they 
appeared thus in considerable numbers and so reminded one of 
gonococci.” 

Then follows a classical statement of the germ’s morphology, its 

* This work was done under a grant from Mrs. E. Marshall Field. 
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behavior on various culture media, and its staining reactions. The 
subsequent history of the growtli of knowledge of this diplococcus 
and its various tj.’pes is an epic in medicine. For from this simple 
straightforward description of a specific bacterial morphology, phys- 
iology and social group relationships, has come our present under- 
standing of the_ organism’s total individuality and of the disease 
for which it is in part responsible. Yet notwithstanding all tliis, 
we still have not answered the questioris why it is possible that so 
many persons can harbor the virulent meningococcus in tlie naso- 
pharynx and remain well; and why others at times suffer a septi- 
cemia, yet do not develop meningitis. These questions, perhaps, 
are very like tliose which we have been asking ourselves about 
infantile paralj^sis. Why are so many children taken sick, and so 
few paralyzed? If tlie virus is ubiquitous, why is there such a 
selection of cases? Possibly w'e have not given sufficient attention 
to the study of tliat other essential etiologic factor , . . namely, 
tlie human being. If this creature be as necessary to the disease 
meningitis or poliomyelitis as tlie diplococcus or the virus, it must 
be equally specific. It is, tlierefore, entitled to as much detailed 
consideration. Furthermore, it is possible to apply to the study of 
the man very much the same metliods of investigation as those 
employed for the germ. For one can likewise measure and describe 
his morphology, physiology and psychology, and also his various 
adjustments to life and environment. 

The purpose of this communication is to present a careful descrip- 
tion of the human agent of infantile paralysis ... the child 
itself; and then to point out certain relationships which this highly 
specialized constitutional tjqie bears to the phenomena of growtli 
and development. 

, During the epidemic of infantile paralysis in 1916, it seemed to 
me that the patients displayed, certain definite morphologic char- 
acteristics which appeared with insistent regularity. The description 
then made of these follows;* 

“The type of child whicli seems most susceptible to tlie disease 
is the largei well-grown, plump individual who has certain definite 
characteristics of face and jaws; is broad browed, and broad and 
round of face. The teeth are particularly interesting. It was noted 
tliat in 50 to 60 per cent of all tlie cases in the hospital at Locust 
Valley, the central incisor teeth of tlie upper jaw were separated 
by a cleft of varying ividth. The wide-spaced dentition has been 
a striking feature and frequently involves all the single teeth of 
both jaws, so tliat each tooth stands entirely free. _ 

“For many years the close association of tliis disease witii the 
process of difficult dentition was tliought to have some etiologic 
significance. Vffiile no positive proof can be advanced tliat ffiere 
is a relationship here, yet it is worthy of note tliat so many dnldren 
with poliomyelitis present abnormal dentition. 
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“Among the adolescents and young adults who acquired polio- 
myelitis and in whom the disease seemed always to be most severe 
and, indeed, usually fatal, the tjqie 'differed from that just described. 
Instead of tlie very large, well-nourished individuals with widely 
spaced teeth, there appeared a more delicately made type. Of the 
6 or 8 fatal cases in young adults, seen liy the -writer, the similarity 
of appearance of the individuals was so striking that all might have 
been of one family. All were brunettes, with very delicate dark 
skins and high coloring of cheeks and lips. Often small, deeply 
pigmented moles were present on face or neck. There was in every 
case a definite though finely ehiseled maxillary prognathism, and 
instead of dental separations a tendency to crowding of the teeth. 
This type was so definitely and so frequently associated with the 
severe form of the disease that we have eome to attach grave prog- 
nostic significance to it. In this conneetion it is interesting to note 
that a surprising number of the fathers of children ill -v^dth polio- 
myelitis presented strildng anthropologie markings. Thus one was 
a definite acromegalic, while two others were clearly Froelich types, 
dark-haired, fat faces and bodies, narrow shoulders, broad hips and 
knock-knees. In three others maxillary prognathism was marked, 
and although the body stature was small the hands were very large 
and broad, and there was great physical strength. A seventh father 
had widely separated upper incisor teeth and was a tall, big-boned 
individual. Four of the mothers in this group had moderate or 
marked exophthalmos and were high strung, intensely nervous 
women. In another instance the mother of two desperately ill cases 
had an unusual degree of maxillary prognathism. 

“Whether or not these facts have a bearing on the question of 
susceptibility is still problematical. The cited examples, however, 
are merely a few of the very many similar observations made 
throughout the summer by the diagnosticians of the New York State 
Department of Health on Long Island. It is interesting, too, to 
record the numerous instances of 2, 3, 4 and 5 cases in families'with 
such parental types, suggesting possibly a true family susceptibility.” 

Although these observations were not followed further in con- 
nection with acute anterior poliomyelitis they gave the impulse to 
investigate, at the Presbyterian Hospital, tlie general topie of.human 
constitution in relation to disease. The point of -vdew in regard to 
this matter and the technical methods which have been developed 
during the intervening years have been applied to cases arising in 
the epidemie which has just drawn to a close. 

Some of the morphologic characters of this group of people which 
differ from the general population, can be demonstrated by anthro- 
pometry and expressed in numerical values. Other features cannot 
be subjected to mensuration. But observational and descriptive 
methods suffice to display the striking qualities. Table 1 shows the 
anthropometric data. It -^dll be seen that the interpupillary space 
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IS unusually wide. This feature is not only emphasized in relation 
with the upper face (nasion-prosthion) but likewise witli the facial 
diameter, altliough tlie latter is also unusually wide. These charac- 
teristics, in addition to the somewhat greater distance between the 
inner cantlii, give to the face of tliese children the broad, wide-eyed 
expression which was previously'- noted. In almost all cases tliere 
is a definite overbite and frequently a noticeable or pronounced 
maxillary prognatliism. The gonial angle formed by the ascending 


Tabus 1. 

Anthropometric Data 

on 

5ubject5 oP Infantile Paralysis 

Average ( Paralysis Cases 57 Males 5£ Females 
9vlars [Controls Miscellaneous cases 65Males 57 females 


Infantile 

Ini. pup. space 
nasion prosthion 

Int. pup, space 
, Fac. D 

Int. pup. space 
Int. inner canthus 
Hand 

5iil. 

Biac. 

Gonial angle 
Subcostal angle 


Paralysis 

^ ^2 Averages 
$ 97 
6 48 
5 4 a 

d 57mm. 

$ 58 m m 

c? 30mm. 

^ 3 I m m 

<J 46 
9 44 
d' 78 
$ 

cf I2S.3 \iz5.3- 
§ 124.9' 

(738 

9 38.5* 


Controls 
(7 89 
9 90 
(7 44 
9 45 
d 54 mm. 

9 5 5mm. 

29 mm 
9 29 mm 
d 45 
9 4 I 
d 74 
9 75 

(7 119.4“ 

9 119.6' 

o’ 61’ 

0 57.6' 
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and horizontal rami is more obtuse in the subject of infantile paral- 
ysis than in tlie members of the control series of miscellaneous dis- 
eases. This character is similar to that found in adults ot the so- 
called asthenic variety, as for example, members of tlie peptic ulcer 
group who display a rapidly exliaustible energy capacity (adrenal). 
The narrow subcostal angle is likewise characteristic of these. In 
this series tlie inner border of the scapula was not more frequent y 
concave than in tlie controls. It is interesting to note tliat, in 
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paradoxical association with these evidences of the gracile form, the 
subjects of acute anterior poliomyelitis tend to gain weight and are 
often definitely pudgy, fat tj^ies. The hand index (breadth-length 
ratio) shows a short, broad form. (Figs. 1 and 2.) This is ordin- 
arily correlated with acromegaloid trends in the facial structure. 
So far as the rest of the body is concerned, the one outstanding 
measurable character is the biiliac-biacromal diameter ratio. The 
pelvis of these individuals is definitely wide as compared witli the 
shoulders. This character is generally accepted as a definite mark 
of the neuter or feministic tjqie. In both sexes it marks that defi- 
cient gonad activity which results in retarded development, and 
checks metamorphosis toward the finished form of the mature 
individual of either sex. While this character is usually assoeiated 
with curving body contours and feminine fat deposits, there are 
certain individuals afflicted with infantile paralysis who differ. These 
on the contrary are long, lanky, and often possess exceedingly large 
long-boned hands. Certain of the young male adults are of this 
tj’pe. As might be expected in the individuals with feminine con- 
tours and increased fat, the external genitalia are small; the penis 
less than average size with pointed glans (Fig. 3). The scrotal 
sac is short. Several cases of unilateral eryptorchidism appeared, 
and numerous instances of short spermatic cord which resulted in 
a partial cryptorchidism on contraction of the cremaster muscles. 
Before puberty the rotund contours of the male ehildren resemble 
those of the females. But there are no especially striking physical 
proportion aspects of the adolescent girls or adult women. Com- 
paratively few of these, however, are stricken. 

It is possible to tabulate only some of the characters gained by 
observation and recorded descriptively. Table 2 shows that the 
subjects of infantile paralysis possess nail lunulie much less often 
than do persons of the control series. Furthermore, their broad, 
short nails are often deeply imbedded in the surrounding tissues in 
a manner reminiscent of the nails of acromegaly. 

One of the most striking features of the infantile paralysis people is 
the Mongoloid trend in the palpebral fissure and the not infrequent 
ju'esence of an epicanthal fold. The latter character, so rarely found 
in the Caucasian race, appears more often than among the controls 
(Table 2). But far more common, indeed almost universally so, is 
the peculiar smooth downward curving slant of the inner half of 
the arc of the upper eyelid (Figs. 4 to 9). This feature is present 
whether or not the inner canthus is at a definitely lower level than 
tlie outer. The latter arrangement produces the well-defined slant, 
downward and inward, of tlie whole eye slit. This feature may 
often be present in the poliomyelitis people but not by any means 
in all cases. It is quite distinct from the peculiar flat down-curving 
arc of the upper lid but may be combined with this. Weninger and 
^Poch=’ have discussed these palpebral fissure designs in respect of 
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race and show an excellent plate illustrating the various forms. 
Studies of blood groups recently made by Jungeblut and Smith 
(unpublished) seem to show that in poliomyelitic cliildren over 
5 years of age, SO per cent fall into Group 01. While there are no 
reports upon blood groups in Mongoloid idiots, it is interesting to 
note that Heinbecker and Pauli^ found that among pure bred 
Eskimos 80 to 65 per cent belonged to Group 01. Those Eskimos 
who showed Groups II, III and IV were half-breeds. 

* TabijE 2. 

Anthroposcopic Data. 

on 

Subjects of Infantile Paralysis 


Observa-tions 

Infantile Paralysis Conhm] fimun 

Infantile Paralysis 

Control Group 


Male 

Abs. Pres, Marlt. 

1 Abs. Pres. Mark, 

Ferria 

Ats. ?res. Mark. 

if 

Abs. Pres. Mark 

LunuUc 

SO*/" iwy. 5«./. 

40.;. 40./. 20V. 

!•/. 27V' 2-;. ' 

45'/. 4!,V. 9V 

Pigmented spots 

Z'/. 59.i-^ sary. 

4|./. SO-/. 3./. 

\ 

S3./. 5MV. Z72V. 

49./. 47V. 4V. 

Epicanthal fold 

84>ii isty oy 

S7V. 3-/‘ O-i. 

t3./. 37V. 0./. 

89'A n-j. 0-J. 


Of- equal importance witli the upper lid arrangement is pigmenta- 
tion of tlie skin. This is usually present in small, deeply pigmented 
spots which vary from the size of a pinpoint to 3 or 4 mm. in diam- 
eter. As a rule these spots are not raised, although sometimes 
tliere are definite moles. They occur most often about tlie neck, 
face and upper part of the thorax; but tliey are also found on the 
abdomen, back and inner aspects of the thigh. It is wortliy of 
note that in the blond patients tliese deeply pigmented spots are 
regularly present in very striking intensity and often in profusion. 
Eimthermore, in addition to the spots, there frequentl}' appear 
splashes of pale brown, sometimes a definite vitiligo, and often 
masses of freckles (Figs. 10 and 11). 

Anotlier important somatic character of the infantile paralysis 
cliildren is to be seen in their dentition. Spacing of teetli is com- 
monly found, as well as frequent failures of eruption and all varieties 
of twisting and irregularity (Fig. 12). Large teetli are seen, perhaps, 
more often tlian average size or small ones. The palate vault is 
usuallj’’ ample and high and the arch may be eitlier U- or ^'-shaped. 

The skin is smooth and soft and often gives the impression of 
being stuffed out by tlie increased subcutaneous deposits. Hjpo- ■ 
trichosis of the body is the rule, but in many young children one 
often sees a surprising degree of fine hjqiertrichosis of tlie firms 
and back. In some of the women there is a marked increase of hair 
which is distributed in masculine fashion. The nasal eyebrow and 
general hypertrichosis is sometimes seen in adult males. 

In addition to these observations upon certain details of morpiiol- 




Fig. 1. — Boy, aged 11 years. Hands showing square fingertips and nails 

without lunulas. 



2 Fig, 3 

Fig. 2.— Boy, aged 11 years, showing typical Froelich type hands. 

Fig. 3.— Boy, aged 11 years, showing genital retardation and feministic contours. 





Fig. G Fig. 7 

Fig. 6 . — Girl, aged 16 years, showing Mongoloid slant, without epicanthal fold. 
Fig. 7. — Girl, aged 7 years, shorving very wide interpupillary space and Mon- 
goloid slant without epicanthal fold. 






Fig. 10 Fig. 11 

Fig. 10. — Girl, aged 16 years, blond hair and blue eyes, sho'a-ing many dark 
pigment spots and sunburn. 

Fig. 11. — Boy, aged 11 years, Irish. Vitiligo in addition to d.ark pigment spots. 


Case 1 


Case 2 



Fig. 12. — Teeth of L. family twins. Case 2 paralyzed. 


Blood 

group 


B.irr 


O. I. 
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ogy, attention must also be directed toward the general picture 
which suggests the condition known as lymphatism or status lym- 
phaticus. The delicate skin, long upcurving eyelashes and cherub 
face in children; the feminine body contours, fine quality hair, and 
scanty distribution in adults; and the pointed or acorn-shaped 
glans penis in the men are unmistakable evidence of tliis t}q)e. 
In this connection it is interesting to recall how frequently the 
association of status lymphaticus and Addison’s disease (adrenal 
cortex deficiency and pigmentation) has been pointed out.® 

Thus it appears that the constitutional structure of the infantile 
paralysis people points toward deficiencies of three glands, namely: 
pituitary, gonad and adrenal cortex. What the significance of the 
lymphatism and the Mongoloid trend may be is still unexplained. 
It is worthy of note, however, that during the recent epidemic there 
were 3 cases of infantile paralysis in Mongolian idiots at the Willard 
Parker Hospital. Those® who have studied the latter malformation 
agree that thj'xoid deficiency in the mother is an outstanding factor 
in the genetic background. This is suggestive, in view of the fairly 
frequent finding of struma, wide eye slits and general nervousness 
found in many mothers of cases of acute anterior poliomyelitis. 
So far as the endocrine situation in the individual subject of Mongol- 
ism is concerned, attention may be called to Timme’s^ observations 
of the anterior portion of the sdlla turcica in Mongoloid idiots. 
These are mentioned here because of the recent experiments of 
Jungeblut and Engle® wherein, under heavy dosage of anterior lobe 
extract, the undescended testes in monkeys canle down rapidly 
and the animals so treated were likewise protected from lethal 
doses of poliomyelitis virus. In this connection also the reader is 
reminded of the clinical observations mentioned earlier in this com- 
munication, namely, the occurrence of one-sided cryptorchidism or 
incompletely descended testes in patients suffering from infantile 
paralysis. 

HTen all the foregoing observations are considered together, one 
is reminded of Wade Brown’s® observations upon the variation of 
visceral organ weights in relation to the changing seasons. He 
showed that the weight of the thyroid of normal rabbits rose from 
its low point in September to December to a higher level in March. 
Then it decreased to a low point at the end of May. From there 
it rose sharply again to a high degree through June, July and 
August and fell swiftly to the low September point. At the time 
of the summer thyroid increase the' testieular weight falls consider- 
ably; tlie adrenals also decrease, though not so extremely; and the 
pituitary and pineal increase. 

Doubtless these changes represent modifications of normal gland- 
ular activity designed to maintain tlie animal in healtliy adjustment 
witli environment during seasonal shifts in climatic and meteorologic 
conditions. But it is significant tliat these particular glands are 
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those whicli are concerned witli tlie veiy aspects of growtli and 
development whicli appear to be unusual in the subjects of infantile 
paralysis. If the glands tliemselves are congenitally deficient, or 
their interaction exceptional, it is reasonable to assume that they 
may be. unable to respond adequately to these seasonal demands. 

Conclusion. The highly specialized tjqie of child described above 
is a causal factor in the occurrence of infantile paralysis, of equal 
importance with tlie virus; but so far as the development of paral- 
ysis is concerned, the constitution of the child is of greater signifi- 
cance than the virus. 

Note. — My thanks are due to the Department of Hospitals of New York City, 
the professional staff of. the Willard Parker Hospital, the Hospital for Ruptured 
and Crippled, the New York Orthopedic Hospital, and the Hospital for Joint Dis- 
eases, for their coxirteous cooperation and assistance in this inv'estigation. 
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Pulmonary Tuberculosis. B 3 ’- Maurice Fishberg, Chief of the Tuber- 
culosis Service, Montefiore Hospital, and of its Countrj' Sanatorium for 
Incipient Tuberculosis. Pp. 1191; 232 illustrations and 8 plates (Two 
Volumes). Fourth edition, thoroughlj’^ re^^sed. Philadelphia: Lea & 
Febiger, 1932. Price, S15.00. 

The author has endeavored to depict the advances of the past ten j'^ears 
in knowledge of the pathogenesis, diagnosis, prophylaxis and treatment of 
pulmonarj’- tuberculosis. Verj’- few pages have been left without critical 
revision. The chapters of Eiemographj^ Pathologj’’ and Morbid Anatomy, 
Roentgenologj’’ and Therapeutic Pneumothorax have been completely 
rewritten, as have the sections dealing noth infection, pregnancy, tonsil- 
lectomj’’, sanatorium treatment, intestinal tuberculosis, diabetes and manj'’ 
others. The exceedinglj’- important work on the stages of tuberculosis 
initiated bj'^ the investigations of Ranke have been considered in some 
detail. New sections have been introduced dealing with the filterable, 
ultramicroscopic and non-acid-fast tjqies of tubercle bacilli, the etiological 
r61e of social and economic conditions, infraclavicular infiltrations, the 
differentiation and prognostic significance of apical as compared with 
subapical lesions, pulmonary cavities, tuberculous bacillemia, chronic and 
healed miliary tuberculosis, epituberculous infiltrations, the erythrocyte 
sedimentation test, the Wassermann test in the tuberculous, B.C.G. in 
prophylaxis, erythema nodosum, heliotherapy in pulmonary, intestinal 
and laryngeal tuberculosis, syphilis, asthma and hay fever in the tuber- 
culous, the Gerson salt-free diet, insulin in tuberculous diabetics, chemo- 
therapy, especially sanocrysin, the eugenic aspects of tuberculosis, etc. 
The medical phases of the operative treatment of pulmonary tuberculosis, 
phrenicectomj’’, apicolysis, extrapleural thoracoplasty, oleothorax, etc., have 
been considered in new chapters. Over one hundred new illustrations, 
mainly roentgenograms, have been added . — {From the Preface.) 


Typhoid Fever. By Williaji Budd, M.D., F.R.S. Pp. ISI; 5 illustra- 
tions; 1 in color. New York:. American Public Health Association for 
Delta Omega, 1931. Price, S5.00. 

From a preliminary notice the reader learns that the Delta Omega 
Society intends to republish a series of pubhc health classics (of which this 
is the first) as a contribution to the cultural background of public health. 
The book is “pubhshed on subscription” by the American Public Health 
Association, though no name of publisher appears on the title page. Except 
for the short untitled statement above referred to, a title page dated “New 
York 1931,” the correction of 3 errata, and 2 changes in illustration, the 
book is an untouched reprint of Budd’s original essaj'-, vTitten in 1874. 
It appears in a well prepared, numbered and limited edition, with good 
paper, attractive type and a stout cardboard protecting box. 

The text forms an interesting and highl 3 '^ important link in the chain of 
t 3 ’phoid histor 3 ’-, though it is questionable whether it should be called the 
“epoch making work,” stated in the advertisement. WYitten before the 
advent of the t 3 q)hoid bacillus, but 3 "ears after the disease had been clearl 3 ' 
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differentiated from tj^phus, nosologicallj' and pathologicall}-, it promotes 
the correct, but then apparentlj-- not generally accepted thesis that h-phoid 
IS a ‘ contagious or self-propagating disease” in which “the specific poison” 
IS bred in the sick patient and “cast off chiefij’’ in the discharges of the dis- 
eased intestine.” Budd believed, however, that persons could take the 
fever either from contaminated water or infected air. The immunity con- 
ferred bj"" a premous attack is clearlj' recognized. “Bj’’ destrojdng the infec- 
tive power of the intestinal discharges b3’' strong chemicals or otherwise, 
the spread of the fever may be entirely prevented ... the disease 
maj’’ in time be finallj'' extinguished.” An appendix details the steps to be 
taken to disinfect the excreta and bed linen of the patient and the hands of 
those in contact with him. Except for the tj'phoid carrier, not recognized 
for another generation, the recommendations would be considered adequate 
todajn It is to be hoped that this reprint will retrieve for the author the 
credit that liis work merits. E. K. 


Modeew Pboctologt. By JIarion C. Pruitt, M.D., L.R.C.P., S. (Bn.), 
P.R.C.S. (Ed.), F.A.C.S., Associate in Surger3’', Emor3'' Universits’’ School 
of Medicine, Atlanta. Pp. 440 ; 233 illustrations. St. Louis: The C. V. 
]\Iosb3’’ Compan3q 1931 . Price, S 8 . 00 . 

This book is intended to offer tlie profession a concise summar3^ of the 
modern methods of examination and treatment of anal and rectal &seases. 
It begins with the usual chapters on anatom3' and ph3'siology, fairly well 
illustrated with drawings mostls’’ taken from standard works on anatom3n 
A chapter on anesthesia unnecessarily includes sections on the technique of 
administering chloroform, ether, etc. It merely mentions local anesthesia 
for anal operations, but gives more space to caudal, sacral and subarachnoid 
block. The yarious rectal diseases are discussed si'stematically, presenting 
a description of the disease, its incidence, etiolog3>' and methods of treatment. 
As a rule the author describes several alternative methods of therap}^ often 
without indicating his own preference. 

The injection treatment of hemorrhoids is well presented, giring more 
data concerning the contraindications and complications than is usual. 
The sections on the minor surgical diseases of the anus are ver3'’ well pre- 
sented. The author describes the conservative and the more radical methods 
of therap3q pointing out the advantages and disadvantages of each method. 

The author devotes considerable space to the treatment of rectal pro- 
lapse, but usuall3’^ does not give the reader an3^ indication as to the efficac}' 
of the methods which are presented. A comparativel3^ small portion of the 
book is devoted to tumors of the rectum and anus. The Broders’ glassifica- 
tion and grading of rectal tumors is accepted vdthout modification. The 
technique of the operations for the excision of rectal tumors is so bri^ 3 ' 
described that this part of the work is of little value as a reference, either 
to the e.xperienced surgeon or to the ine.xperienced student.^ The same 
criticism ma3’^ be made of the section on radiation therap3q in which no 
reference is made to the work being done along this line at the Memorial 

Hospital, New York. _ • j mi 

The work of Bargen on ulcerative colitis is only briefly mentioned, me 
author commends appendicostom3’^ in the treatment of the severer forms of 
this disease, but has obtained the best results from autogenous vaccines m 

the milder cases. , . f xi,„ 

The book impresses the reader as an attempt to make a resume ot u e 
literature on anal and rectal diseases, rather than a work whicn is the result 
of the author’s obsenmtions and experience. The illustrations are on } 
fair and one obtains the impression that a large part of them are not origins . 
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The book will probably be of value to the general practitioner, as a fairly 
comprehensive summarj'- of modern proctologj'-, but can hardly be considered 
as a reference work to be used by the surgical specialist. L. F. 


Tables op Food Values, By Alice V. Bradley, B.S., Supervisor and 
Instructor of Nutrition and Health Education, State Teachers College, 
Santa Barbara, Calif. Peoria, Illinois: The Manual Arts Press. Price, 
S2.00. 

This book, as its name implies, is entirely a reference work. The text 
consists of a general discussion of the r61e of the food elements in the body 
and an explanation of the use of the tables. 

It is made up of tables of foods grouped together according to their 
character. Besides the customary carbohydrate, protein and fat and total 
caloric values, there are given the calcium, phosphorus and iron content 
where known. On the opposite page is a continuation of the chart in which 
the same foods are listed, showing their value as a source of the same min- 
erals, of vitamins (listed separate^), and their bulk. By employing the 
letter X to denote a small amount and XXXXX a very large amount of 
any factor, it has been possible to compile a group of charts from which, 
at a quick glance, the reader can choose the foods containing certain desired 
quahties udthout detailed study of the figures. The reaction, either acid 
or basic, where known, is also included. 

Part I gives the food values of average servings by household measures 
with the equivalent weight in grams. In Part II the same tables are repeated 
with the 100 gm. portions of the food and the equivalent of these 100 gm. 
portions in household measures. In these latter tables all figures read as 
grams or per cent. 

A valuable addition to the book is the inclusion of the recipes which have 
been used in compiling the values of the various mixed foods, such as bever- 
ages, breadstuffs, desserts, cakes, etc. The sources of the material compris- 
ing the tables are such as to establish confidence in their accuracy. 

The book is pleasing in appearance and is of a convenient size for easy 
handling. The tables are so arranged as to be easily read. “Tables of 
Food Values” vdll be a valuable aid to physicians and dietitians; in fact, 
to anjmne who is interested in the problems of nutrition. R. R. 


Simplified Diabetic Management. By Dr. Joseph T. Beard wood, 
Jr., A.B., M.D., F.A.C.P., Chief of Diabetic Clinic and Associate Visiting 
Physician, Presbyterian Hospital in Philadelpliia, and Dr. Herbert 
T. Kelly, M.D., A.A..C.P., Associate in Diabetic Clinic, Presbyterian 
Hospital in Philadelphia. Pp. 191; 7 illustrations. Philadelphia: J. B. 
Lippincott Companjq 1931. Price, S1.50. 

This book is one more of the line of diabetic manuals which have made 
their appearance at intervals during a number of 5 ’^ears. The authors have 
undertaken the all but impossible task of ivriting for both patient and physi- 
cian. While in so doing they have covered much ground helpful to the 
patient, there is danger to the diabetic in a little medical knowledge gained 
in this waj^ wliich may tend to make him feel independent of his phj^sician 
and lead him into difficulty. Such information as the necessit}’’ for electro- 
cardiographic tracings, pre-operative care, and choice of anesthetic are 
certainly subjects regarding which the patient should not be taught to use 
his own judgment. 
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The diet instruction is simple and clear, and as the figuring of both per- 
centage and umt methods is explained, _ patients should have no diflicultv 
in their use. Instructions for the patient in emergency treatment, food 
tables and sample diets complete the contents. R. R, 


Pathology, Bacteriology akd Applied Ijlmunology for Nurses. Bv 
Robert A. Kilduefb, A.B., A.M., M.D., F.A.S.C.P., Director, Labora- 
tories, Atlantic Citj- Hospital. Pp. 324; 112 illustrations. JMilv'aukee: 
Bruce Publisliing Companj^, 1931. Price, 82.50. 

This book intended for a text could be used to better advantage as a 
reference. 

Patholpgy precedes bacteriologj'^ whereas actually" in the course of study 
it follows sometime later. The beginning student would surel}'' be over- 
awed by the material included in patholog}' she would have to wade through 
to find bapteriologj''. The subject matter of pathologj' seems contrar}' to 
the intention of the author to “more nearl 3 ' appro.ximate what the practice 
of medicine necessitates tlian what the practice of nursing requires.” 

The laboratorj’’ exercises in bacteriologj' would be more useful if they 
followed the text material thej' were supposed to illustrate. 

There are chapters on "The Nurse and the Education of the Public” and 
"vivisection and antiviidseetion ” that alone would make the book a valu- 
able addition to the library^ of every school for nurses. M. S. 


Diagnosis in Joint Disease. By Nathaniel Allison, M.D., F.A.C.S_., 
Professor of Surgerj', in Charge of Dmsion of Orthopedic Surgery', Uni- 
versity' of Chicago, and Ralph K. Ghormley, M.D., Associate in Ortho- 
pedic Surgery', May'o Clinic. Pp. 196; 251 illustrations, II in color. 
New York: William Wood & Co., 1931. Price, 89.00. 

The authors have collected the results of their complete study’ of 289 
cases of arthritis and have analy'zed them in an effort to increase the accur- 
acy in diagnosing joint diseases. Their study' includes the clinical radio- 
logic, bacteriologic, chemical and pathologic findings, and their analy'sis is 
based on the answer to three fundamental questions. I. What is the etio- 
logic factor? II. UTat tissue of the joint is primarily' affected? III. Wiat 
is the character of the tissue change? 

The introductory' chapter, giving a resume of the physiology' and chemis- 
try of joint structures, is followed by' one in which the authors present their 
own classification of arthritis. They' diAde joint diseases into those of 
laiown and those of unknown origin. The four main subdivisions of knowii 
origin are traumatic arthritis, bacterial arthritis, arthropathies and arthritis 
due to constitutional disease. Those of unknown origin are proliferative 
arthritis, degenerative arthritis, and the unclassified artlwitides. Tins 
"simple and workable classification” has been based upon the pathology 
and etiology’ of the various diseases. The authors are confident that an 
understanding of the facts of the etiology' and pathology' will lead to an 
early diagnosis and the use of better diagnostic terms in joint disease. 

The exceUent chapter on tuberculosis discusses the pathologic changes m 
the sy'novia, cartilage and bone, and is illustrated by photonncrograjins, 
many of them in color. . . , , „ , 

The next chapter on traumatic arthritis and "loose body formation 
discusses the pathology of joint trauma, and the numerous theories as to tne 
etiologic factor in osteochondritis dissecans. 
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In the chapter on pj'-ogenic infection of joints, the authors point out that 
the inflammatory processes in a joint produced the same chain of histologic 
pictures and that the various classifications, serous, seropurulent and puru- 
lent, are only stages in tlic process. They liave studied many types of joint 
infections and describe the changes to be found in the synovia, cartilage 
and bone. The rheumatic type of joint infection is not discussed because 
of the lack of material. 

In the discussion of arthritis of uncertain origin the authors point out the 
clinical characteristics, ph 3 'sical signs, Eoentgen ray, and bacteriologic 
findings. The patholo^c studies, however, are those which show the most 
t3T5icaI and characteristic changes. In the proliferative t 3 ^pe they have 
noted changes similar to those observed by Nichols and Richardson, a 
proliferation of the synovia, of the connective tissue elements in the marrow 
and secondarib’" a transformation of the connective tissue into cartilage or 
bone. 

One new pathologic finding has been observed by the authors which is 
characteristic of the proliferative arthritis, viz., focal collections of l 3 Tnpho- 
cytes in the s 3 Tiovial membrane. These changes are well illustrated by 
colored microphotographs. 

Under the term degenerative arthritis are described the joint changes 
which have been discussed b 3 '’ various authors under the names of arthritis 
deformans, osteoarthritis, h 3 TDotrophic arthritis, etc. They have confirmed 
pathologic findings as described by Nichols and Ricliardson. 

At the end of each chapter are given a series of case reports illustrated 
b 3 ' typical Roentgen ra 3 ^s and microphotographs, in which are described 
the outstanding symptoms, the clinical notes and a report of the gross and 
microscopic patholog 3 ^ No suggestions are given as to the treatment of 
any of the diseases which are discussed. The volume presents an outstand- 
ing contribution to the profession on the subject of diagnosis in joint dis- 
eases. It is simply written, beautifully bound and illustrated and should 
prove an invaluable aid not only in the librar 3 '- of the surgeon and ortho- 
■ pedist but also as a reference for the internist and the pathologist. 

L. F. 
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NEW BOOKS. 

Transactions of the American Otological Society, Inc. Sixt 3 "-fourth Annual 
Meeting, Briarcliff Lodge Hotel, Briarchff Manor, N. Y., June 18 and 19, 

1931, Vol. XXI. Pp. 316; illustrated. Published by the Society. 

Control of Conception. By Robert Latou Dickinson and Louise Stevens 

Bryant. Pp. 290; 72 illustrations. Baltimore: The AVilliams & Wilkins 
Compan 3 '’, 1931. lYice, 84.50. 

Psijllium Seed: The Latest Laxative. By Dr. J. F. Montague, Medical 
Director, Montague Hospital for Intestinal Ailments, etc. Pp. 170; 
20 illustrations. New York: Montague Hospital for Intestinal Ailments, 

1932. 

Medical Aspects of Old Age. By Sir Huiuphry Rolleston, Bart., 
G.C.V.O., K.C.B., M.D., Hon. D.Sc., D.C.L., LL.D., Regius Professor 
of Ph 3 'sic in the University of Cambridge, etc. Pp. 205; 7 illustrations. 
New York: Macmillan & Co., Lt., 1932. Price, 7/6. 

Pathology for Nurses. By Eugene C. Piette, M.D., Pathologist and Direc- 
tor of the plinical Laboratories of the West Suburban Hospital, Oak 
Park, Illinois, etc. Pp. 251 ; 65 illustrations, some in color. Philadelphia : 
F. A. Davis Compan 3 ^, 1932. Price, 81.75. 
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Laboratorij T^lmique. By R. B. H. Gradwohl, M.D., Director, GradwoH 
School of Laboratory Technique, etc. Pp. 462; 148 illustrations. St. 
Douis: Gradwohl School of Laboratory Technique, 1932. Price, SS.OO. 

Papers on Surgery and Other Subjects. By George Tully Vatjgh.yn, M.D., 
LL.D.j F.A.C.S., Professor Chief of Surgerj’’, Georgetown Universit}^: 
^ef Surgeon Georgetown University, etc. Pp. 408; illustrated. 
Washington: W. F. Roberts Companj^, 1932. 

Reflex Activity of the Spinal Cord. By R. S. Creed, D. DENKX-BEOWjf, 
J. C. Eccles, E. G. T. Liddell and C. S. Sherrington. Pp. 183; 71 
illustrations. New York: Oxford University Press, 1932. Price, S3.25. 

The House that Freud Built. By Joseph Jasthow, Ph.D., LL.D. Pp. 293, 
New York: Greenberg, 1932. 

Human Sterilization. By J. H. Landman, Ph.D., J.D., J.S.D., The Col- 
lege of the City of New York. Pp. 341; illustrated with figures and 
tables. New York: The Macmillan Company, 1932. Price, S4.00. 

. Psychopathology of Forced Movements and the Ocxdogyric Crises of Lethargic 
Encephahtis. Monograph Series No. 55. Pp. 219; illustrated. New 
York: Nenmus and Slental Disease Publishing Company, 1932. Price, 
S4.00. 

The Medical Clinics of North America, Volume 15, No. 4 {Boston Number, 
January, 1982). . Pp. 268; 18 illustrations. Philadelphia: AV. B. 
Saunders Company, 1932. ' 

The Medical Clinics of North America, Volume 15, No. 5 (New York Nximber, 
March, 1932). Pp. 340; 61 illustrations. Philadelphia: W. B. Saunders 
Company, 1932. 

The Medical Clinics of North America, Volume 15, No. 6 (Marjo Clinic Num- 
ber, May, 1932), Index Number. Pp. 239; 31 illustrations. Philadelphia: 
W. B. Saunders Company, 1932. , 

The Surgical Clinics of North America, Volume 12, No. 1 (Chicago Number, 
February, 1932). Pp. 240; 92 illustrations. Philadelphia: W.B. Saunders 
Company, 1932. Paper, §12.00; Cloth, $16.00. 

The Surgical Clinics of North America, Vohime 12, N'o. 2 (New York Number, 
April, 1932). Pp. 307; 82 illustrations. Philadelphia: TV. B. Saunders 
Company, 1932. 

NEW EDITIONS. 


Pxdmonary Tuberculosis. Two volumes. By Maurice Fishbehg, Chief 
of the Tuberculosis Sendee, Montefiore Hospital, and of its Countrj’’ 
Sanatorium for Incipient Tuberculosis. Pp._1191; 232 illustrations, and 
8 plates. Fourth edition, thoroughly reidsed. Philadelphia: Lea & 
Febiger, 1932. Price, $15.00. 

Modem-General Anesthesia. By Jaaies G. Poe, M.D., Lecturer on General 
Anesthesia in the Medical and Dental Departments of Baylor University, 
etc. Pp. 231; 12 illustrations. Second edition, completely reidsed^and 
enlarged. Philadelphia: F. A. Daids Company, 1932. Price, $2.50. 

Theoretical discussions having been omitted this edition has included recent 
advances without loss of bre%’ity. 

Text-book of Massage. By L. L. Despard, Member Chartered Society of 
Massage and Medical Gjunnastics. With 2 chapters contributed by 
Hester S. ANGOim, hlember Chartered Society of Alassage and iMedical 
Gymnastics, etc. Pp. 474; 222 illustrations. Third edition. Aew 
York: O.^ord University Press, 1932. Price, $6.00. 

This edition maintains the general exceUent appearance of Oxford Press 
tions. The latter half of the book presents the prmciples of massage in a satisfac- 
torv manner; the former half, a treatise on anatomy and phj-siology, were better 
omitted -m'th an appropriate reduction in price. 
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The Plasma Proteins in Relation to Blood Hydration. Vm. — 

Serum Proteins in Heart Disease . — The increasing importance of the 
protein content of the blood serum as a factor in the production of 
edema has been brought about largely through the biochemic studies 
of numerous investigators, especially Peters and his coworkers. The 
original concept of Starling, advanced 37 years ago, is that capillary 
blood pressure which has a hydrostatic force tending to drive out fluid 
from the vessels and that the osmotic pressure of the blood colloids, 
principally serum protein which tends to draw fluid from the tissues 
into the blood stream, are responsible for the to and fro passage of fluid 
from the blood and the tissue spaces. Alteration in this physiologic 
arrangement, notably whereby the serum proteins, especially serum 
albumin, diminish, is responsible for the production of edema in a cer- 
, tain number of disorders. Outstanding examples of such edema occur 
in nephrosis and in starvation. In heart failure the chief cause of the 
associated edema is the result of the increase of capillary pressure from 
the associated venous stasis. The role of the serum proteins in the pro- 
duction of edema in congestive failure is apparently somewhat limited. 
Payne and Peters (J. Clin. Invest., 1932, 11, 103) have studied a series 
of patients with heart failure from the point of view of the serum pro- 
teins. They note, first, the various factors which may alter considerably 
the protein content of the serum in heart disease, factors such as albu- 
minuria, hydremia, filtration of protein tlu-ough the capillary walls, 
and malnutrition. None of these apparently, except the last, plays a 
very important part in the hypo-albuminemia. For example, the loss 
of albumin in the pleural effusion is comparatively slight, even an 
enormous effusion taking from the blood serum only 60 gm. of protein. 
The important factor in the reduction of protein content of the blood 
seems to be malnutrition. The patients that exliibit a good state of 
nourishment have liigh serum protein, while those with low proteins 
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are distinctly undernourished. Malnutrition seems to exert its effects 
largely on the albumin fraction of the serum protein. The correlation 
of the observations made by the authors are most consistent and seem 
definite proof that serum albumin deficits in heart failure are the result 
of malnutrition. Edema may occur at any time if the capillary blood 
pressure rises considerably, irrespective of the protein value of tlie 
serum.^ Its production, write Payne and Peters, can proceed only to 
the point where the mean capillary pressure equals the oncotic pressure. 
The reduction of the latter tlirough serum protein deficiency, given an 
equal degree of venous congestion, will occasion considerable increase 
in the edema. It is consistent witli the main thesis, that edema should 
be found usually in patients with low serum protein, which in turn 
depends upon the albumin deficit from the malnutrition. Aside from 
the most interesting and instructive studies of disturbed physiology, 
the practical bearing of these studies on the treatment of the cardiac 
is obvious. It is a mistake to restrict diet, and more particularlj'' tlie 
protein, when heart failure exists. The usual causes of loss of weight 
and malnutrition in cardiac disease, namely, anorexia and nausea and 
vomiting, may be overcome by the selection of proper foods, so that a 
diet which conta'ins not only liberal quantities of protein but also suffi- 
cient caloric value can be arranged through selectivity of food to give , 
to the heart patient not only sufficient proper food but the type of food 
which will not overtax the digestive apparatus. Feeding properly the 
patient with congestive failure will apparently help considerably in 
combating edema, one of the important expressions of heart failure. 
Such a patient should be treated as one who has a wasting condition 
with adequate, complete diets containing ample quantities of protein. 
Only when it is necessary on account of digestive disturbances should 
the diet be restricted and tlien only for a short time. 
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Cancer of the Rectum and Rectosigmoid. — Coffey (Am. J. Surg., 
1931, 14, 1611) states that cancer of tlie rectum and rectosigmoid con- 
stitutes approximately 12 per cent of all the cancers that affect tlie 
human body. Cancer of the rectum and rectosigmoid, because of ^ 
anatomic location and the accessibility of its Ijunphatics is one of the 
most eurable of cancers. The operability as cases come to the intestinal 
surgeon is approximately 50 per cent. Of the operable SO ’ 

approximately 50 per cent are susceptible of 5-year cures. The author 
is unequivocally committed to the multiple-stage operation as a routine 
procedure with only rare e.xceptions. Because of the almost uniformly 
f'ood results in cases coming for operation after a preliminary colostomy 
Ls been performed elsewhere as an emergency operation, as well as m 
his own practice and because such amazing results have been reportea 
bv Prof. Grev Turner and others as to the difference between tlie mui- 
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tiple-stage operation and the one-stage resection operation for cancer 
of the colon, the author has become firmly convinced that the two- 
stage radical operation should be preceded some weeks before by a 
simple colostomy in all cases of rectosigmoid cancer. 


Fractures of the Femur. Treatment by the Russell Method of 
Traction. — Lund {Arch. Surg., 1931, 23, 889) states that he has obtained 
tlie best results in cases of fracture of the femur by tlie use of the Russell 
traction apparatus. This method depends on a natural comfortable 
position of the limb with a minimum of weight whereby the equilibrium 
of the muscle is restored. With this restoration of muscle tone and 
position, the fractured ends of the bone will fall into a more or less 
natural alignment provided there is no interposed tissue. One must 
bear in mind that an absolute restoration of anatomic position is not 
necessary for a good functional result. The essayist has used the method 
as described by Russell with practically no change. The apparatus, its 
application and the after care of the patient have been described. The 
results have been analyzed and the following deductions drawn. The 
Russell method of traction is the method of choice in treating all types 
of fracture of the femur from the intertrochanteric to the lower epi- 
physeal regions. It gives satisfactory position and alignment in all 
cases except when muscle is interposed between the fractured ends. 

' It gives a maximum of permanent changes in the joint as compared 
wiA other methods. The average period of traction in fractures of 
the femur is 9 weeks, of hospitalization 12 weeks and of temporary dis- 
ability 9 months. The method is inexpensive, easy to apply, comfort- 
able to the patient and materially simplifies nursing care. 


Diagnostic and Therapeutic Injections of the Sympathetic Nerves. — 
Flothow {Am. J. Surg., 1931, 14, 591) claims that the most satis- 
factory diagnostic procedure for conditions affected by the sympathetic 
nervous system is the direct injection of procain at the sympathetic 
nerves; by means of these diagnostic injections it is possible to determine 
accurately whether or not therapeutic measures should be directed 
toward tlie sympathetic nervous system. The two factors most fre- 
quently involved are pain and diminished blood supply. Diagnostic 
injection gives definite information as to relief of pain and what quan- 
titative increase in vascularity may be obtained by therapeutic meas- 
ures. Alcohol injection of the sympathetic nerves is an established 
therapeutic measure which has been used successfully in arteriosclerotic 
conditions, Buerger’s disease, Raynaud’s disease, chronic polyarthritis, 
trifacial neuralgia, atypical facial pains, angina pectoris, trophic ulcers, 
neurotrophic skin lesions, diabetic neuritis and other conditions. Alco- 
holic injection does not have the permanency of the operation and is 
therefore not indicated where permanent maximum blood supply is 
essential except where operation is definitely contraindicated. 


Operative Treatment of Abscess of the Lung.— Lilenthad {Surg., 
Gyn. and Ohst., 1931, 53, 788) says that the principles of the operations 
for lung abseess are always the same. The head of the patient should 
be lower than his hips. Local anestliesia should be used, if possible; 
if not some extremely light form of so-called analgesia should be used 
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SO tJiat the cough reflex uiay not be abolished and the danger of aspira- 
tion into the opposite lung may be reduced. Heavy narcotic dosage 
and anestliesia by avertin or other drugs should be avoided. Evacuation 
should be by the most direct route, avoiding free pleural involvement. 
The drainage opening should be well above the lower limit of the 
absc^s. Manipulation of the cavity should be gentle, so as to prevent 
dangerous hemorrhage. One should refrain from the natural surgical 
tendency to simplify multiple abscess cavities at tlie time of operation. 
The packings should never be so flrm as to dislocate the mediastinum. 
Whenever adliesions are feared rubber dam should be employed as a 
packing. The wound pattern makes comparatively little difference, 
but ah opening vEich promises to enter the abscess by tlie most direct 
route should be employed with such preliminary'^ or additional incisions 
as may be necessary for perfect exposure. As a rule chest wall flaps 
should not be employed, even though tliey apparently permit of drain- 
age at tlie lowest point, because frequent dressings will be necessary 
and the flap impedes complete exposure. 
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The Beneficial Influence of Diet on Hyperthyroidism.— The r61e of 
diet in the treatment of hyperthjuoidism has been emphasized repeat- 
edly. Earlier attempts to influence the course of the disease with a 
higii protein and caloric diet generally failed. Kommerell (Dcutscli. 
Arch. f. Mm. Med., 1931, 171, 205) now claims tliat a diet low in protein 
and high in carbohydrate is beneficial. The patient is placed for 14 
days on a normal “house” diet. During this period control observa- 
tions are made of the basal metabolism and general condition. Folio" - 
ing this period tlie patient receives a diet containing about 500 calories. 
The diet is then gi-adually increased within 3 or 4 days to tlie caloric 
requirement of the body at rest. The diet is specially rich in fruits. 
-A typical diet might be — first day: 40 gm. of flour, 30 gm. of brea , 
400'gm. of fruit, 10 gm. of butter, equalling 530 calories; second day: 
75 gm. of flour, 100 gm. of bread, 600 gm. of fruit, 20 gm. of butter, 
equalling 990 calories; third day; 20 gm. of flour, CO gm. of noodles, 
150 gm. of bread, 500 gm. of fruit, 300 gm. of vegetables, 50 gm. ot 
butter, equalling 1330 calories; fourth day: 50 gm. of glucose, /O gm- 
of flour, 150 gm. of bread, 3 gm. of egg yolk, 50 gm. of cream -00 gm. 
of vegetables, 100 gm. tomato, 600 gm. of fruit, equalling 1 S 40 cal- 
ories- fiftli day: 100 gm. of glucose, 70 gm. of flour, loO 
500 gm. of potatoes, 125 gm. of “Yoghurt” milk, 100 gm. milk, oO gm. 
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of butter, 200 gm. of vegetables, 800 gm. of fruit, equalling 2400 daily 
calories. This diet is then continued. The 24 cases treated suffered 
from true “Morbus Basedowii” and not from toxic adenoma. Only 
3 of the patients had a basal metabolism below 50 per cent. Frequent, 
occasionally daily, measurements of the basal metabolism were per- 
formed. Only 6 cases showed no improvement, and 3 cases no marked 
improvement. The other cases, according to tlie author, showed dis- 
tinct improvement. The age of the patient and the duration of the dis- 
ease did not seem to influence the efficiency of the diet. In severe 
cases of thyrotoxicosis it would be advisable to use the diet no longer 
than three weeks, as a preparation for operation, since the basal meta- 
bolic rate reaches its minimum within this period, usually lowering 
at a rate of 15 to 20 per cent. The author suggests that the diet may 
change the sensitivity of tissues to the thyroid hormone. He considers 
the diet only a support to other therapeutic measures. 

The Role of the Anterior Pituitary Gland in the Etiology and Treat- 
ment of Cancer. — The anterior lobe of the pituitary gland plays an 
important role in promoting growth. Zondek found that in 15 per cent 
of 118 cases of malignant disease the anterior pituitary hormone was 
present in the urine in sufficient quantity to give a positive Zondek- 
Aschheim reaction. Evidence is available that extract of the posterior 
lobe is capable of retarding growth. Susman {Brit. Med. J ., 1 931, p. 795) 
examined the histology of the anterior and posterior pituitary lobes 
in normal and diseased individuals and on a basis of his observations 
claims that in cancer there is probably an imbalance between the duct- 
less glands which permits the development of the new growth. There . 
is frequently an overactivity of the anterior pituitary, an underactivity 
of the posterior pituitary and an enlargement of the islets of Langer- 
hans. These findings were then subjected to experimental tests. One 
hundred mice “painted with shale oil five times a week” wei’e used. 
The incidence of epithelioma indicates that an abundant supply of 
glucose promotes epithelioma in mice. One gi’oup of mice with epi- 
thelioma received 0.1 to 0.3 cc. of pituitrin subcutaneously twice a 
day. Within 3 days the gi’owth had contracted considerably. In from 
a month to 6 weeks the growth often separated, leaving a simple ulcer. 
Four patients with cancer of the tongue, cheek and breast were then 
placed on a diet low in carbohydrate and received 0.5 to 2 cc. of pitu- 
itrin twice daily. During the 6 weeks’ period of treatment, the authors 
claim, there was regi’ession in the growth; but this regression came to a 
standstill. For this reason, and in order to restrain the influence on 
the anterior pituitary, an ovarian extract (theolin) in amounts of 0.2 
cc., was added to the therapy. The amounts of theolin was varied 
from 0.25 to 0.5 cc. once or twice daily. Five patients were treated 
in this manner. In 4 cases the tumors showed regression, the patients 
felt better, life has been prolonged. In the fifth case, with a slow-grow- 
ing epithelioma of the dorsum of the foot, the tumor became smaller 
and at the end of the 7 weeks was enucleated with “ a blunt instrument.” 

[Editor’s Note. — Altliough this communication should be considered 
only as preliminary and suggestive, it is of distinct interest, as scattered 
reports have recently become aA^ailable indicating that certain internal 
secretory products are capable of influencing the gi’owth of certain 
types of cancer.] 
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The Schilling Hemogram : Its Application in Pediatrics.— Nussbaum 
(Arch. P ediat., 1932, 49, 201) says that the application of tlie Schilling 
method of study of the blood is a valuable aid in the establislunent of 
the presence of infection in pediatric cases. He presents a study of 
232 pediatric eases vdth 432 hemograms. He found tliat the chief 
changes in the hemogi'am in the presence of active infection were the 
increase of the percentage of immature neutrophilic granulocytes In 
the peripheral circulation which is termed regenerative shift, the toxic 
degenerative changes in the neutrophilic gi-anulocytes represented by 
purplish staining granules, a decrease in percentage of lymphocytes 
and disappearance of the eosinophils from tlie peripheral circulation. 
According to the percentage of immature granulocytes, such as stabs, 
juveniles, myelocytes and myeloblasts, present in the peripheral circu- 
lation, the cases are grouped into five classes: No regenerative shift 
in less the 10 per cent; mild regenerative shift in from 10 to 20 per 
cent; moderate generative sliift in from 20 to 35 per cent; marked 
regenerative shift above 35 per cent; marked regenerative shift with 
signs of exhaustion of tlie bone marrow, when more than 10 per cent 
of myeloblasts, myelocytes and j'uveniles are present. The degree of 
regenerative shift is proportional to the virulence of tlje invading organ- 
ism vith slight indi\adual variations. The hemogram can be utilized 
as an aid in making a prognosis. Periodic study of the blood during 
the active stage of infection will indicate progress of tlie infection and 
aid in deciding the prognostic statement. Common ailments were 
studied and characteristic changes were found in each. The blood 
changes during and after the administration of nirvanol in chorea cases 
was studied also. The presence of leukocytosis and eosinophilia indi- 
cated an allergic factor in tlie reaction following this medication. The 
leukocytosis and moderate regenerative sluft indicated either that the 
nirvanol was capable of direct stimulation of the bone marrow or acted 
indirectly by activating the organism associated vdtli chorea. Sixty- 
five contagious diseases were studied, and cliaracteristic hemograms 
were found in each. The use of tlie hemogram as a criterion for the 
administration of scarlet fever antitoxin and as an aid in deciding 
further use of serum in meningococcic meningitis is projected as die 
basis of a study to be made later. It is pointed out that the Schilling 
hemogram does not make a diagnosis, but is useful as an aid to the > 
clinical bedside observations and other laboratory data. It has been 
found to be far superior to the old method of differential count, espe- 
cially in the presence of infection. 

The Respiratory Metabolism in Infancy and Childhood ; The Calori- 
genic Action of Thyroid Extracts in Normal Infants.— Wi'att, Wex- 
MULLER, Levine and Kelly (Am. J. Dis. Child., 1932, 43, ^5) found 
tliat thetliyroid e.xtracts in adequate dosage exert a calorifacient action 
in infants 'with apparently normal thyroid glands^ and often induce 
in these subjects clinical symptoms characteristic of spontaneous 
hyperthvroidisin. The metabolic response of these subjects to tliyroid 
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extracts in smaller dosage is inconstant. The minimal amounts of the 
drug capable of producing profound clinical and metabolic reactions in 
infants •without hypothyroidism are apparently comparable to the 
dosage required to induce a similar reaction in adults "without hyper- 
thjToidism. They exceed notably the usual dosage effective in subjects 
of all ages with hyperthjn:oidism. The usual persistence of thyroid 
action in these normal infants was approximately 2 to 3 weeks. 
This time interval coincided ‘with the usual duration of thyroid action 
reported for normal adults, and is considerably shorter than the per- 
sistence of such action in subjects with hypothyroidism. In terms of 
absolute dosage the whole gland product and the desiccated extract 
vary markedly in their potency as calorigenic agents, but they are 
equally potent as judged from their iodin content. On the latter 
basis, thj’TOxin, the active principle of the thyroid hormone, appears 
to be the most potent calorigenically of the three types of product. 
The iodin content would seem to be the best single criterion of the 
potency of the products and it is recommended that only thyroid prepa- 
rations of known iodin content be used as therapeutic agents. 


The Present Status of the Treatment of Hirschsprung’s Disease. — 
Raniqn and LEA’RiuoNTa {Am. J. Stirg., 1932, 15, 219) present studies 
of 8 cases of Hirschsprung’s disease in wliich offensive measures were 
directed against the autonomic nervous system. These cases lend 
belief to the hypothesis that the condition is sometimes undoubtedly 
of neurogenic origin. Physiologic basis for sympathetic neurectomy 
in congenital megacolon lies in the theory that the interruption of these 
sympathetic nerves deprive the bowel of the "brake” on its acti-vity, 
and that the tonus of the internal sphincter is at the same time dimin- 
ished permitting the bowel to rid itself of its content. The sympathetic 
nerves are "filling” nerves, their preponderant aetion ^minishing 
intestinal contractility and allowing it in a more or less quiescent state 
to accumulate its content. Section of these nerves is directed toward 
the essential pathologic characteristic of the lesion, dilatation and 
hypertrophy. The former condition permits aceumulation of- intes- 
tinal content and the latter is the result of some type of obstruction. 
Although the etiology of this condition is somewhat uncertain, the 
disease may still be attacked by relieving the three prineipal anatomie 
features and attempting to diminish the dilatation of the eolon, to 
overcome the excessive control by motor nerves and to relieve any 
opposition to expulsion of the content offered by the internal sphincter. 
The accomplishment of the first two considerations is brought about 
by division of the inferior mesenteric nerves and the third by di'vision 
of the presacral nerves. This particular type of operation aceomplishes 
these results as e^’idenced not only by the 8 cases comprising this 
report, but also by numerous other cases in the literature. At the same 
time it does not endanger the function of any "vdscera by interruption 
of important efferent or afferent fibers. The mechanism for defecation 
is not affected by division of the inferior mesenterie nerves. In the 
8 cases reported function was returned, tardily in some, but neverthe- 
less neurectomy exerted a direet influence and in all the obstipation 
and dilatation were overcome in varying degree. The safety of the 
operation and the desirability of its application in well-selected cases 
are established. 
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Irradiation Therapy in Functional Ovarian Disorders. — During the 
past few years there have been several references in tlie literature to 
the possibility of stimulating the function of the ovary in cases where 
tliis function is depressed b^' the employment of small doses of Roentgen 
ray irradiation and on the whole the reports have been of a favorable 
nature. In tlie Maj’o Clinic, according to Ford (Radiol., 1931, 16, 936), 
47 cases were treated with Roentgen ray for habitual amenorrhea or 
oligomenorrhea or sterility associated with these conditions and 29 
cases were treated for dysmenorrhea. The dosage employed was 
approximately 5 to 10 per cent of an erytliema dose. Of the 47 cases 
treated for amenorrhea, ranging in age from 19 to 37 years, 36 were 
irradiated over tlie ovary, 5 over tlie pituitary and in 6 there wfis com- 
bined treatment of both ovar,y and pituitary. The report of the results 
is not available in 6 patients, 15 failed to react, wliile in the remaining 
26 cases menstruation was reestablished within 6 weeks after the treat- 
ment and has continued regularly in the majority of patients for periods 
varying from a few .months to 2 years. Seven pregnancies have oc- 
curred among 6 of the 24 married patients, all of whom had previously 
been sterile. Of the 29 cases of severe dysmenorrhea, relief of pain 
followed the irradiation in IS. Altliough the duration of relief is 
extremelj' variable, by repeated irradiation a satisfactory result has 
been obtained as long as 3| years in 1 case. Evidence has not been 
found that repetition of treatments at intervals of 3 months or longer 
has adversely influenced ovarian function. 

Cancer of the Cervix. — The experiences of the staff of tlie Memorial 
Hospital in New York City with irradiation in the treatment of cancer 
of the ceridx are always of interest. In reporting a series of 15 14 cases 
of this disease, (J. Am. ''Med. Assn., 1931, 97, 16S0) describes 

the development of liis technique up to the present time and the results 
obtained. As 2 out of 3 of tlieir cases are well advanced when first 
seen, tliey give preliminary Roentgen hradiation which slirinks the 
lesion and gets rid of the softer, friable, infected smface, especially 
witli the use of warm antiseptic douches, thereby creating a more fai or- 
able setting for tlie radium which is applied from 10 to 14 da\j after- 
ward. Interstitial irradiation is no longer used but tlie radium is 
applied by means of various tyqies of applicators in the primary treat- 
ment Interstitial radiation in the form of gold-filtered radon seeds 
is reserved for use, from 4 to S weeks after the primary treatment Jias 
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been finished, in any residual part of the original lesion that is not 
regressing satisfactorily, but the tendency is to use this type of treat- 
ment less and less. Similarly the cautery is seldom used to remove 
large cauliflower masses, since this is usually done with an endothermic 
whe snare. The application of further radiation to lesions once fully 
irradiated is considered useless if not dangerous. If the primary lesion 
is radioresistant he believes that panhysterectomy should be done if 
tire case is favorable for such a procedure. In this series 5-year cures 
were obtained in 55 per cent of the early cases, 34.6 per cent of the 
borderline cases and in 15 per cent of the advanced cases. There are 
very few cases which are cured if the disease develops under 30 years 
of age. The smaller the lesion and the more locali55ed the disease to 
the portio vaginalis, the better the prognosis. The more embryonal 
the cellular structure of the lesion and the greater the degree of ana- 
plasia, the more radiosensitive the lesion will be and the better the 
prognosis under radiation therapy. Under surgical treatment, on the 
other hand, this type of lesion gives a bad prognosis, as it is highly 
malignant and rapidly invades the perivascular lymphatics. Pain is 
a bad symptom, and when referred to the hips and thighs is usually an 
indication of incurable disease, located in the retroperitoneal glands and 
causing pressure on nerves. It is often present in severe form for 
months before any gross evidence of the metastasis can be detected. 
Rectal distress due to radiation proctitis is very common in the first 
month after the treatment and is usuall,y readily controlled by a re- 
stricted diet, bismuth and opium by mouth and small olive oil rectal 
injections. Bladder symptoms are less common but are seen in a 
small number of cases a year or so after the primary treatment. When 
seen at this time they are regarded as due to late secondary changes in 
the bladder mucosa from radiation endarteritis and fibrosis with loss 
of nutrition to the affected part, resulting in the formation of local, 
trophic ulcers. Such lesions cause severe dysuria and respond very 
slowly to treatment, which consists of the usual bladder sedatives, irri- 
gations of boric acid solution and instillations of mercurochrome or 
mild silver protein. 
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Choked Disk in Essential Hypertension.~HEKiuANN {Dcnisch. Ztschr. 
/. h'crvrjih., 1931, 121, 2S1) reports 2 cases of choked disk occurring 
in patients with essential liypertension. The first patient, a woman, 
aged 46 years, had had several cerebral accidents, and necropsy revealed 
general swelling of tlie brain and extensi'\''e liemoirhagic destruction 
of the right cerebral hemisphere, especially of the parietal lobe, with 
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evidences of old and recent hemorrhages and areas of softening The 
heart was hypertrophied. The kidneys were normal. The systolic 
blood pressure had varied from 190 to 240 and the diastolic from 105 
to 120 . The hemoglobin was HO per cent and the red cell count 
o>470,000. ^ The fundi sho'w^ed bilateral choked disks without retinitis^ 
Central vision was not affected; but left homonymous hemianopsia was 
present. The second patient, a woman, aged 40 3 'ears, complained 
only of pain behind the eyes. She had bilateral choked disks, right 2 
diopters, left 1.5 diopters, with normal central vision and normal 
visuaL fields. For 4 years the fundus findings remained practically 
unchanged^ except for the development of secondary vessel changes. 
The systolic blood pressure ranged from ISO to 270 and the diastolic 
from 120 to 140. The heart Avas hypertrophied. Neurolo^cally, the 
patient was negative, both subjectively and objectively. Choked 
disks are rarely seen in association with apoplectic hemorrhages and 
softenings, but are not uncommon in traumatic cerebral and in subdural 
hemorrhages. The appearance of clicked disks in the first case can be 
explained on the basis of the general swelling of tlie brain and was 
perhaps influenced by the polj’cythemia. Lumbar puncture in_this 
case probably initiated the fatal liemorrhage through disturbance of 
the pressure in the v^enti'icular system. In the second case tlie choked 
disks persisted for 4 years without affecting the vision and, since no 
neurologic symptoms were present, tliere was no indication for inter- 
ference. As suggested by Baiilart, the edema of the disks in this case 
was probably secondarj^ to local i-ascular changes in the optic nerves 
with resultant actii-e 13 ’mph stasis as described 03 ' Bebr. 


Lesions of the Cornea and Conjunctiva in Erythema Exudativum 
Multiforme.— Bailet (Arch. Ophthalmol., 1931, 6 , 362) states that 
erj'^thema exudathnim multiforme not infrequentlj^ shows ocular mani- 
festations of corneal and conjunctival lesions present as an integral part 
of the general clinical picture of the disease, that its diagnosis is often 
incorrect^ made or confused witli otlier similar diseases, chiefly because 
of unfamiliarity with its clinical picture. He contends that many of 
the earlier cases reported in the literature under the caption of herpes 
iris conjunctiva! are realli' erj'thema exudatiimm multiforme. In 3 cases 
the clinical features Avhich illustrate the distinguisliing characteristics of 
the disease can be summarized as folloivs: each began with acute febrile 
onset and high fever, and developed progressively: ( 1 )_ generalized, 
rapidly disseminating, polymorphous skin eruption witli macules, 
papules, purulent bullae rvitii crusting and petechial rashes; ( 2 ) pseudo- 
membranous formation- of exudate on the mucous surfaces of tlie oro- 
pharjmgeal passages, and in tlie conjunctival sac associated with marked 
ocular inflammatory’ reaction; (3) serious visual impairment due to 
corneal ulceration and opacification; (4) a clinical course of 2 to 6 weeks. 
Ocular patliology in these cases and tliose reviewed in the literature 
variously included lid edema; marked piu-ulent conjunctivitis with 
edema, cliemosis, subconjunctival hemorrhage, small necroric hemor- 
rhagic areas and e.xudate in pseudomembranous formation wlucn 
quieWy reformed and left bleeding points after removal; iris irntaGon 
and even anterior or posterior synechia; delayed corneal ulceration, 
from secondarv invasion, which was insidiously progressive and led to 
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perforation and ectasia or to permanent, dense, deep, vascularized 
leukoma, to which account for the serious visual impairment. When 
enucleation is not required, sequelae are symblepharon, xerosis and 
stringy, viscid conjunctival discharge, as Avell as the aforementioned 
corneal leukoma. The disease is a distinct clinical entity and can be 
differentiated from pemphigus vulgaris and acute pemphigus by their 
characteristic skin lesion of blebs in successive crops that rupture and 
become filled witli pus or blood with formation of dirty crusts; from 
agranulocytic angina by its mild conjunctivitis and characteristic leuko- 
penia; from foot and moutli disease with conjunctival involvement by 
its uniformly vesicular skin lesion; and from hemorrhagic measles, with 
which it has occasionally been confused in childi’en, because of the 
catarrhal type of its conjunctivitis and the uniformity of its skin rash. 
Therapeutically the author has been lately using large intravenous 
doses of bacterial vaccines with some promise of success. 


Hemorrhage in the Anterior Section of the Eye in a Case With Blue 
Sclera.— Vogelsang (Klin. Monatsbl.j. Augenh., 1928, 81, 684) reports 
a spontaneous hemorrhage into the anterior chamber in a 31 -year-old 
woman with definitely blue sclerse of the hereditary type. The hemor- 
rhage occurred suddenly without preceding trauma. The whole ante- 
rior chamber was filled with blood so that the iris was not visible. 
There was a -massive subconjunctival and intrascleral hemorrhage. 
The hemorrhage cleared up in about 3 weeks, at which time no fundus 
lesions were demonstrable. There was no history of fractiues or deaf- 
ness and no findings of brittle bones or otosclerosis. Physical and labor- 
atory examinations failed to reveal any cause for the hemorrhage. 
Some cutaneous phlebectasia were present, but no signs of piupura. 
The patient’s myopia was not of a suflBcient degree to account for the 
hemorrhage. The author regards this case as further evidence for the 
existence of hypoplasia or dysplasia of the mesenchyme in persons with 
blue sclera, in this instance affecting the bloodvessels as well. Anom- 
alies of the bloodvessels do occur in these patients as in the case reported 
by Golden, who found sclerosis of the choroidal vessels in a 29-year-old 
woman with blue sclerse who also had spontaneous petechial hemor- 
rhages on the legs. 
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>.^Influence of Secretions of the Upper Respiratory Tract on Tissue 
Resistance. — Aware that extracts from certain organs such as testis 
greatly enhance invasion of tissue by various bacteria and viruses, 
EU.NGER (Prop. Soc. Exper. Biol, and Med., 1931, 29, 285) has inves- 
tigated a similar effect exerted by secretions from upper respiratory 
tract. In a well-controlled series, rabbits were inoeulated in the flank 
by a virulent strain of B. lepisepticum admixed with filtered nasal 
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ATOsliings from persons, norma! or with acute colds. In about 40 e.\peri- 
ments the areas of infection were larger and more necrotic when the 
nasal secretions were used, than in the controls. The nasal secretions 
not only facilitated^ the spread of fresh experimental infection but when 
injected into a quiescent lesion often caused an exacerbation. Con- 
siderable individual variability was encountered in the action of the 
nasal washings.^ As a rule, seci-etions obtained during an acute cold 
accelerated the infection more than those taken during a normal period. 
The author believes this phenomenon to be chemical in nature and prob- 
ably not dependent upon the filterable agent described by Dochez et ah 
Saliva showed a similar though lesser effect. Tears were inert. Wash- 
ings from rabbits witli acute snuffles were as active as human secretions. 
“Further work is being done to determine whether nasal secretions 
rnay play an enhancing role for organisms transmitted from one indi- 
vidual to another in the course of natural infection.” 
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Advances in Electrosurgery. — In radical operations for cancer of tlie 
breast Kelly (Arch. Phys. Therap., X-ray, Rad., 1931, 12, 463) has satis- 
factorily emplojmd the coagulation and cutting current without a single 
ligature. The duration, he tliinks, is much shorter than the average 
operation. In massive ulcerating cancer of the breast far more is 
sometimes obtained than was expected in the way of improvement and 
prolongation of life. The method is suitable for extensive adlierent 
cancer of the uterus. For kraiu'osis and for cancer of the vulva and 
clitoris he regards no method as comparable to circumvallation, followed 
by sharp exsection of the structures. 

Quantitative Roentgen Diagnosis of Pleural Effusions.— Postmortem 
chest films made by Bowen (Radiol., 1931, 17, 520) show a wide varia- 
tion in regard to the demonstration of pleural adhesions Often rather 
large effusions failed to cast a characteristic shadow. It was noted also 
that in cases of bilateral effusion the roentgenologic estimate was not 
correct as to which side of the chest contained tire greater quantity of 
fluid. The author thinks tliat the failure to find fairly large effusions (400 
to 600 cc.) in many cases eitlrer by physical diagnosis or roentgen- 
ography is due to the distribution of tlie fluid which varies in difler^t 
cases according to the combination of the physical factop present. He 
believes that small effusions can best be demonstrated in the lateral 
decubitus. 
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Roentgenologic Study of Pulmonary Metastatic Growths.— Two 
hundred and four cases of pulmonary metastasis, are reviewed by 
'•Kirklin and Ochsner (Radiol., 1931, 17, 435). In order of frequency 
the primary tumor was chiefly in the breast (90 cases), testis, uterine 
cervix, bowel or rectum, kidney, thyroid and ovary, with a lower pro- 
portion from malignant tumors in other situations. In metastasis from 
cancer of the breast the lesions were parenchj’^mal in 88 per cent of the 
cases, and usually bilateral ; when unilateral the right side was involved 
slightly more frequently than the left. Pleural exudate occurred in 
more than a tlaird of the cases. The incidence of infiltrative lesions Avas 
almost as great as that of discrete nodules. Malignant testicular tumors 
usually produced bilateral metastasis; no pleural lesions were demon- 
strable. Carcinoma of the prostate gland gave rise to bilateral metas- 
tasis, while that from the bladder was either bilateral or unilateral. 
Pleuritic exudate was present in all cases of metastasis secondary to 
cystadenoma of the ovary. Carcinoma of the large bowel frequently 
produced metastasis; carcinoma of the stomach rarely. There was 
nothing distinctive in the metastasis from tumors of bone. Melano- 
epithelioma and squamous cell epithelioma seem to be followed by 
metastasis more often than is generally believed. 


Clinical and Experimental Observations Relative to the Etiology of 
Cancer. — Citing his previous experiments which indicated that cancer 
may be the direct result of the removal of fat-soluble vitamins from 
areas of tissue. Burrows (Radiol., 1931, 17, 775) devotes this paper to 
the relation of cancer to infections or degenerations elseAvhere in the 
body. From the study of cancers and benign tumors of the breast, 
the author believes that these lesions are always secondary to uterine 
lesions. In Avomen the most common benign tumor is a clmonic cystic 
mastitis, and in a large percentage of these cases gonorrhea may have 
been the immediate agent offending tlie sex glands. Lesions of the 
breast associated with uterine lesions are always precancerous. Cancer 
develops in them only after tlie organism has suffered from a specific 
cachexia from other causes. Dead and abscessed teeth have been most 
frequently associated with these deteriorating states necessary for the 
development of cancers of the breast. Such disease of the teeth is fre- 
quently associated Avith cancer of the lips or skin and senile keratoses, 
some of Avhieh have disappeared after remoA'^al of the teeth. In the 
discussion Ernst cautioned against considering only one phase of cancer, 
Avhich is a problem Avith many sides. Martin regarded the paper as 
radical; if the teeth are bad they should be treated, but other measures 
should not be omitted. Homman had also noted the association of 
oral sepsis Avith cancer, but patients haAung cancer are at an age Avhen 
oral sepsis is common. 


Radiotherapy in Chronic Myelogenous Leukemia.— Under present 
therapeutic measures leukemia has a natural progression to a fatal end, 
says Giles (Radiol., 1931, 17, 764). In the acute cases death occurs in 
a feAV montlis, whereas chronic cases may last for 10 years. The average 
duration of life is 2§ years. Spontaneous remission occurs in a A'^ery small 
percentage of cases. Splenectomy does not modify the evolution of the 
disease and is not superior to kradiation. In-adiation brings tlie blood 
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formula to or near normal for a time, but after splenectomy the blood 
count remains qualitatively ‘leukemic. Although tlie bone marrow is 
the seat of the pathologic process, irradiation of the spleen is more 
effective than ti-eatment .applied to the long bones. Nevertheless, the 
effects are only temporary and recurrenees develop; tlie latter in turn 
can be repressed by renewed irradiation. Finally liie spleen develops a 
resistance to the treatment and at last therapy becomes entirely inef- 
fective. The frequency of treatment should be determined by die 
leukoeyte count which should not be depressed below 30,000. The 
smallest effective dose should be employed at the beginning and then 
gradualljr increased as resistance develops. 


NEDHOLOGy AND PSYCHIATRy 


UNDER THE CHARGE OP 

FRANItXIN G. EBAUGH, M.D., 

PROFESSOR OF PSYCHIATRY IN THE UNIVERSITY OF COLORADO, 

' AND 

GEORGE JOHNSON, M.D., 

INSTRUCTOR IN PSTCHIATRT IN THE UNIVERSITY OF COLORADO, 
' DEm'ER, COLORADO, 


Investigations Into the Prolonged Treatment of General Paresis 
•with Tryparsamide.— Tennent (J. of Meni. Sci., 1931, T7, 86) sub- 
mitted 50 cases of general paralysis to treatment by tryparsamide*. 
Seventeen were treated by tins drug alone, and in 33 others die drug 
was combined with fever therapy. Of diese, 36 per cent have had a good 
remission, 32 per cent have had a pardal remission, 14 per cent are 
unimproved and IS per cent are dead. The effect of treatment is 
influenced by tlie duration of the mental symptoms prior to treatment, 
by the age of the patient and by die clinical tjqie of the illness. The 
chances of successful outcome after treatment diminished into direct 
ratio to the duration of the mental symptoms prior to treatment. The 
chances of remission are diminished 'w'i^ the increase of years over 40 
years of age. The most favorable types in order of degree of improve- 
ment are the manic type, die euphoric type, the simple type and die 
taboparetic type. The outlook is much better in the simple apathetic 
type dian in die simple fatuous type. The speech defect and the tremors 
have been die neurologic signs which showed the most improvement 
as a result of treatment. The changes in the reflexes ■were slight and 
inconstant, also in the pupillary reactions. In the early stages die 
clinical and serologic changes do not run parallel. Complications result- 
ing from treatment by tryparsamide are very few. This drug is con- 
sidered as highly valuable in the treatment of general paralysis and die 
results here obtained were considered encouraging. 


Cerebral Trauma and Its Relation to Mental Deficiency.— WiNKtE- 
M.\N (Am. J. of PsycUat., 1931, 10, 611) concludes from his studiw 
that; (1) Cerebral trauma plays a part in the deterioration of adults 
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and arrested development of infants; (2) subarachnoid bleeding calls 
for repeated spinal drainage in order to lessen the after results; (3) 
encephalography gives visual proof of the posttraumatic atrophies 
present mainly in the fluid field, the frontoparietal area; and (4) dehy- 
dration offers a means of improving the mental condition of both the 
infantile and adult traumatic cases. ' 


The Significance of Cholesterol in Cellular Oxidation and Its Bearing 
on Mental Disorder. — Shaw and Sharpe (J. of Merit. ScL, 1931, 77, 53) 
demonstrate the following facts: (1) The inhibitory influence of choles- 
terol on hemolysis and its activation by lecithin, also the presence of a 
thermolabile ferment in serum which activates hemolysis, and which 
appears to vary directly with the blood-cholesterol content. (2) The 
influence of cholesterol as a controlling factor in oxidative processes, its 
controlling power being best exercised in relation to lecitliin in the ratio 
to that substance normally existing in the blood. (3) Lecithin has an 
attractive influence on potassium ions, and the presence of cholesterol 
in the membrane definitely retards diffusion of potassium. (4) The 
retarding effect of cholesterol on the anionic movement of colloidal 
lecithin. (5) Increase of protein diet has no effect in stimulating 
metabolism in dementia precox. (6) The blood-cholesterol content in 
dementia precox is greatly diminished, while abnormal increase is 
noted in states of mania. (7) In general paralysis there is great diminu- 
tion of cholesterol in the brain substance. 


A Qualitative Study of Behavior Problems in Relation to Family 
Constellation. — Levy {Am. J. of Psychiat., 1931, 10, 637) finds in a 
clinical survey of the population of Clucago the distribution of children’s 
behavior problems for the most part to be independent of the size of the 
family. In a small rich community, families in which there is only one 
child may produce problem children more frequently than other sized 
family gi’oups, but this finding is true only of boys; girls do not appear 
to be often recognized as problems in such districts. In a large city 
boys come to the attention of the psychiatrist twice as often as 'girls; 
and the first born child is a problem child relatively more frequently 
than children in any other ordinal position. This holds after allowance 
has been made for the fact that there are more first-born children in the 
community. The second-born child is a behavior deviate relatively 
more frequently than children in other ordinal positions only when a 
small liigh-grade community is studied. The sex of the siblings nearest 
in age to tlie problem child may have a bearing upon the incidence of 
these problem childi'en. The only child does not appear to be a spoiled 
child as frequently as cliildren from two-children families — if one accepts 
personality and emotional difficulties as the ouhvard manifestations 
of a spoiled child. Only children are troubled more by scholastic diffi- 
culties than children with brotliers and sisters. The onlj’^ child commits 
more acts of delinquency than children with one l^rother or sister. But 
most delinquents appear in very large families where economic and 
social conditions are more important than family inter-relationships. 
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The Work of the Heart Under the Inhuence of Arteriovenous 
Aneurysms.— Glet and Gomes (J, de Phys. et de Path. Gen., 1931, 29, 
442) estimated the output of the right ventricle, and recorded the 
arterial blood pressure, vdtli a large arteriovenous communication 
both open and closed, in an anesthetized dog. From these findings the 
work of tlie left ventricle with the communication both open and closed 
was calculated. The output of tlie right ventricle was estimated thus: 
the expired air was collected in a Tissot spirometer over a measured 
interval of time. The air was analyzed and tlie amount of CO» given off 
in 1 minute was calculated. At the same time samples of blood were 
taken from the right ventricle by means of a cannula introduced through 
the right jugular vein and from the carotid artery. The CO 2 content 
of the samples was calculated and the difference between the amounts 
of COo in 1 cc. of venous and arterial blood was found. The amount of 
blood passing through the lungs, that is tlie output of the right heart 
was calculated from the formula: E = dx V. Where E is the number 
of cc. of CO 2 expired in 1 minute, d the difference bet\veen the amounts 
of CO 2 in 1 cc. of venous and arterial blood, and V the number of cubic 
centimeters of blood passing through the lungs in 1 minute. The right 
heart was found to put out 881 cc. of 'blood per minute. After uniting 
the central ends of Hie left carotid artery and the left j'ugular vein by a 
curved cannula the output of the right heart M’as again estimated and 
was found to be 2.252 litem per minute. The communication was 
closed and tlie output of the right heart fell to 1.005 liters per minute. 
The mean blood pressure in the carotid artery as measured by a mer- 
cury manometer while falling steadily during tlie experiment was not 
altered by opening or closing the arteriovenous communication. The 
work of tlie left ventricle was calculated from the formula T = P x J , 
where P is the mean blood pressime in centimeters of water, T' tlie 
cardiac output in a unit of time and T is the work in kilograms per 
minute. The work of the left ventricle with the arteriovenous com- 
munication closed was found to be 1.72 kg. per minute. With Hie 
communication open the work was found to be 3.84 kg. After closing 
the communication the work fell to 1.76 kg. per minute. The work done 
by the left ventricle became, therefore, 2.2 times greater under tlie 
influence of an arteriovenous communication. 


Observations on Variants Derived from Two Strains of Streptococcus 
Hemoljrticus.— Gallagher (J. of Bad., 1931, 22, 363) studied IS 
strains of Streptococcus hemolyticus with special reference to colony 
morphology. Of Hiese, 11 were from throat: 7 from scarlet fever, 3 
from streptococcic sore throat, 1 from acute follicular tonsillitis; 5 were 
from blood cultures; 1 was from pleural fluid; 1 was from an are.a of 
diabetic gangrene. The organisms were isolated on blood agar, tlien 
seeded on chocolate agar. After incubation for 24 hours, the colonies 
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were studied ^ossly and under low power of the microscope with 
reflected light. Of the IS strains of Streptococcus hemolyticus carried 
on infusion agar without blood for from 17 to 170 transplantations only 
2 strains showed permanent changes in colony morphology and exhib- 
ited ability to give rise to glossy variants. These grew with difficulty in 
the presence of whole unheated blood, were unable to produce so potent 
a toxin as their matt forms as tested by Dick and Dick’s method, and 
were able to change the color of chocolate agar to a light greenish- 
brown shade. One of tliese variants after 7 generations in 1 per cent 
N rabbit serum broth gave rise to a rough or pebbly form which was 
serologically identical with the glossy form and preserved its ability 
to change the color of the chocolate agar. Repeated cultures from 
patients with scarlet fever and erysipelas were all of the matt t^’^pe of 
colony. , 

Variations in the Manifestations of Rheumatic Fever in Relation to 
Climate. — A study of the geographic distribution of rheumatic fever 
and the relationship of climate to symptomatology was undertaken by 
Longcope {Ann. Ini. Med., 1931, 5, 401) and a review of all cases of 
rheumatic fever coming under observation at the Johns Hopkins Hos- 
pital over a 5-year period was made. Out of a total of 10,386 adult 
admissions, 142 or 1.37 per cent suffered from rheumatic fever in an 
active, quiescent or possibly healed stage, the total mortalities being 
16.2 per cent. Over 95 per cent of this series showed cardiac disease 
on admission or developed signs of cardiac involvement during the period 
in hospital. In over 50 per cent of the series a history of either cardiac 
disease alone or in combination with some other rheumatic manifes- 
tation was obtained. In only 26 per cent was there a history of arthritis 
without a history of some cardiac disease, while in 19 per cent there was 
no history of any rheumatic manifestation except tonsillitis. Males 
and females were attacked in equal proportions, rheumatic fever being 
more common in the white than in the colored races. The incidence of 
auricular fibrillation increases with age, while cases of bacterial endo- 
carditis are more frequent in the young. Out of 135 cases, mitral 
stenosis and insufficiency were present in 76, while mitral stenosis and 
aortic insufficiency were found in 50. In 9 of the 22 autopsies in this 
series death was associated with some form of acute rheumatic carditis. 
Many agree, from the study of a large amount of clinical material, that 
rheumatic fever is extremely rare among the natives in tropical climates 
whereas in the colder portions of the temperate zone the condition is 
extremely, common, being less frequent in the warmer portions of the 
temperate zones. According to Coburn, its distribution corresponds to 
scarlet fever. In the tables published the lowest incidence is found in 
Atlanta, Georgia, only 2 cases occurring in 2500 hospital admissions 
fO.OS per cent) while the highest incidence is in Johannesburg, South 
Africa, where 159 cases were seen in 2906 admissions (5.8 per cent). 
In some regions, as in China where rheumatic fever is said to be rare, 
mitral stenosis is often found. The author observed that it was prob- 
able that the disease might be detected more frequently in semitropical 
countries if it were regarded as primarily a disease of the heart. In 
Baltimore, while the ser^ere forms of artliritis are uncommon, cardiac 
disease, often of insidious origin, is very frequent, its incidence being 
somewhat higher than in otlier series of rheumatic fever in the literature. 
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Influence of Artificial Fever on the Course of Experimental Polio- 
myelitis.— Jungeblut and Kopeloff (J. Ivfcct. Dis., 1931, 49, 348) 
state that ■within the limitations of the experimental material, it appears 
to be proved that noninfectious fever of considerable intensity applied 
during tlie period of incubation, but maintained only over compara- 
tively short periods of time, is not capable of altering the course of 
experimental poliomyelitis in the moidcey to an 3 ’' significant extent. 
The same holds true for infectious fever produced b.v inoculation with 
Tr^'panosoma equiperdum, where the two infections are induced simul- 
taneously. With a poliomyelitis infection superimposed on an existing' 
febrile trj^panosomiasis there may be a distinct prolongation of the 
period of incubation of the poliomj'elitis infection, undoubtedly indi- 
cating some attenuation of the virus. Since the latter observation is 
based on one monkey alone, it is not known how regular this occurrence 
is. With syphilis a definite spirocheticidal effect in vivo ma.y appar- 
ently be obtained by febrile temperatures that cause no obvious damage 
to the host. As regards poliomj’elitis, it would seem that the production 
of a sufficiently intense fever to bring about desti-uction of the virus 
in vivo is not possible within a safe zone of raised temperature. 


The Influence of Heredity 'Upon the Incidence of Lung Tumors in 
Mice. — Lvnch (J. Exper. 3Ied., 1931, 54, 747) crossed a male mouse 
from a strain with a high incidence of spontaneous lung tumors with 
several females derived from a low tumor strain. The fii’St generation 
of offspring were then backcrossed to individuals of the original strains. 
The resulting two groups of offspring differed significantl.y in tlie inci- 
dence of spontaneous tumors of the lung. These facts are discussed in 
relation to others previously’ discovered. It seems clear from the evi- 
dence presented tliat tliere are among mice constitutional types which 
differ in incidence of tumors of tlie lung and that the differences are 
inlierited. The number of genetic factors involved has not been deter- 
mined. No influence of sex was apparent. Tlie possibility’ of there 
being genetic factors which affect tumor age will be dealt witli later. 

A Water-borne Typhoid Fever Outbreak With Unusual Epidemio- 
logic Features. — Sears (Am, J. Pub. Health, 1931, 31, 1019) declares 
that as the spoor of the wild animal unerringly leads the hunter to Ins 
prey so it is tliat certain epidemiologic data just preceding the out- 
break of typhoid fever blaze the trail to be followed in speedily tracing 
its source. The average age of tlie Wctims (in tliis instance 29.4 .vearsj 
trives us a strong hint as to whether it is a milk-borne or water-borne 
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outbreak, but what is of greater value in tracing water-borne outbreaks 
is tbe knowledge that dysentery and diarrhea have immediately pre- 
ceded the typhoid cases in the same locality, and it was this fact that 
placed the investigators on the wjiter-borne trail in the epidemic 
described in spite of the fact that only a small area of the village was 
r infected, and the only food or drink which was partaken by all of the 
\'ictims was the waiter from the common village supply. By following 
this trail the source was located within a few hours and further infec- 
tion checked. The excellent service rendered bj’^ the Red Cross undoubt- 
edly prevented a much higher death rate. No well organized hospital 
could have given more adequate and efBcient care than was given by 
the Red Cross service in this temporary hospital. Cross-connections 
between a city water supply and a water supply of doubtful purity 
for manufacturing plants or other purposes should never be tolerated. 
No mechanical device for protection is fool-proof, and all devices 
designed to protect municipal water supplies against water of question- 
able purity have been legally eliminated in New York State since 
July 1, 1926. 


Etiology of Influenza: Experiments in Chimpanzees With Filtered 
Material Derived from Human Influenza. — Long, Bliss and Cak- 
PENTER (J. Am. Med. Assn., 1931, 97, 1122) transmitted disorders 
characterized by fever, prostration and a leukopenia to three chim- 
panzees by intranasal inoculation with bacteria-free filtrates of rhino- 
pharyngeal washings obtained from individuals ill with human influenza. 
A similar condition has been produced in an ape during a nonepidemic 
period by means of intranasal inoculation with unfiltrated influenzal 
material which had been preserved in the icebox for 123 days. The 
difiiculty of interpreting with complete satisfaction the observations 
made on the apes is obvious, and therefore the observed facts are 
presented with the knowledge that they conform with those previously 
reported in man by other investigators. 
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Variability of Pigmentation in the Hypophysis and Parathyroids of 
the Gray Rat (Mus Norvegicus).— W.H.F. Addison and Doris A. 
Fraser (from the Department of Anatomy, University of Pennsyl- 
vania). Melanotic pigment is present in the hypophysis of the adult 
Norway rat, botli wild and captive, in tlie majority of cases. When 
present it is usually confined to one part of the organ and visible on 
direct inspection. It is seen most frequently in the pars intermedia, 
but is also found in the pars distalis and on the margins of the pars 
nervosa. The pigment is in melanophores, which have a number of 
characteristic branching processes. These lie in the connective-tissue 
septa. 

There is no apparent difference in the incidence of pigmentation in 
males and females, nor is there any observed relation of gestation to 
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pigmentation. Pigmentation mtliin the pars intermedia was seen as 
earlj^ as at 2 months of age, but is not of constant occurrence even in 
old rats. 

Pigmerit witliin the paratiiyroids has been found in a small number 
of cases, in both wild and captive gray rats. The pigment cells lie in 
the connective-tissue septa betAveen the epithelial cell masses, but has 
not been seen in the adjoining thyroid. When present, it may occur 
in only one of the parathyroids, or in both. The parathyroids may be 
pigmented in the presence or absence of pigment in tlie hypophj'sis. 

The material for the study of the Avild gray rats came from the 
Philadelphia Zoological Gardens. The captive grays belonged to 
Dr. Helen D. King’s strain of captive gray rats, which Avas begun in 
1919 at The Wistar Institute of Anatomy. 


The Magnitude of the Retinal Potential of Limulus as a Function of 
the Number of End-organs Illuminated.— C. H. Graham (from the 
Eldridge R. Johnson Foundation for Medical Phj'sics, University of 
Pennsylvania), The effect of varying the area illuminated is one of 
the most important problems confronting AAmrkers in the physiologj^ of 
vision, because results obtained in past analyses have shoAvn that tliis 
approach is one wJiich offers the best route to the question of end- 
organ and synaptic function in the visual response. The investigations 
of Adrian and MattheAvs in particular have stressed the importance of 
the latter activity. On tlie basis of tlieir experiments nobody can deny 
the contributions of the synapses. On the other hand Ave are still left 
AAUth the question as to Iiqav to separate the influence of the end-organ 
Avith its attached neurone fpom the influence of the synaptic connections. 
Stated in slightly different language the question AAdiich arises is this; 
What is the contribution of the single end-organ per se undistorted by 
activity at the synapse? 

The eye of Limuhis polyphemvs is well suited for this determination. 
In the eye of this animal there are neitlier synapses nor ganglion cells, 
and it AAmuld seem for this reason timt here, if in any animal, Ave should 
be able to ana^^e the visual process in its simplest terms. The problem 
AAdiich has been studied concerns the question of hoAv the magnitude of 
the retinal potential varies AA'ith the number of end-organs illuminated. 

Measurement of the retinal potential in the excised eye has been 
made by means of a resistance-capacity coupled amplifier and a ballistic 
gah'anometer. This technique is legitimate in the case of Limuliis 


because the retinal potential is a simple waA^e. 

Extent of the illuminated area has been controlled through the use 
of diaphragms placed directly against the eye. Anatomic checks as 
to the number of omatidia illuminated haA'e been performed by clear- 
ing away the tissue and pigment from tlie back of tlie eye after each 
experiment and taking photomicrographs of the back of the illuminated 
region— a photograph for each size of diapliragm used. In this manner 
it is possible to count directly the number of omatidia illuminated. 

Results obtained under these conditions shoAV that tlie magnitude 
of the retinal response is a linear function of number of omatidia 
illuminated. A plot of retinal response against number of omatidia 
for various intensities gives a family of straight lines Avhose slopes are 
determined by tlie logarithm of the intensity. The linear relation holds 
up to the limits of one-half to tAVo-tliirds of the total number of oma- 
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tidia in the eye. Beyond this point ^the curve flattens and finally the 
response is independent of number. ' The “tailing off” may be inter- 
preted as being due to the angular displacement of the pei-ipherallj'^ 
located omatidia. 

These results would seem to indicate that the retinal excitation process 
in Limulus is simple. They give justification for assuming that each 
end-organ contributes its share to the state of excitation, and that this 
state, insofar as end-organ contribution goes, is determined by the 
number illuminated. 


Study of the Relationship of Arterial, Cutaneous and Venous Blood 
Sugar. — Leon Jonas (from the George S. Cox Research Institute and 
the William Pepper Laboratory of Clinical Medicine, University of 
Pennsylvania). The basis of this report is a study of the relationsliip 
between the concentration of glucose in cutaneous, arterial and venous 
blood in normal individuals and in certain pathological conditions. 

The sugar concentration in the cutaneous and the arterial blood 
was studied in 3 males without obvious circulatory or metabolic dis- 
turbance 1 hour after 1 cc. of epineplu-in and in 4 male subjects 1 hour 
after 100 gm. of glucose. The sugar values agreed within the limits 
of error of the method in 5 of the 7 determinations; the remaining 
2 cases were within 8 per cent. 

The cutaneous and venous blood, taken after fasting, contained the 
same concentration of glucose, or nearly so. However, when the blood 
samples were taken from | to 1| hours after 100 gm. of glucose the 
cutaneous blood always contained a higher concentration of glucose 
than did venous blood. 

We found that heat and cold had no influence on the cutaneous 
venous difference. In 4 experiments on 4 subjects the left arm was 
placed in a water bath at a temperature of 45° F. and the right in a 
bath at 20° F. for 1 hour after taking 100 gm. of glucose. At the 
end of that time blood was withdrawn from a vein at the elbow and 
then from the finger as simultaneously as possible and then repeated 
on the other arm. The blood was collected without the use of a 
tourniquet. 

In 3 experiments on 3 subjects the cutaneous venous differences 
were the same for both arms. In the one individual in whom there 
was a difference the same difference was found on repeating the experi- 
ment with both arms at room temperatm-e. 

In 9 normal males and 9 normal females it was found that there is a 
tendency to greater cutaneous venous blood sugar difference at the 
crest of a sugar-tolerance curve in the female than in the male. In a 
study of thyroid disease this difference is exaggerated in hypothyroid- 
ism, diminished in hyperthyroidism. Inferences from these facts as to 
rates of sugar utilization in the peripheral tissues ought, however, to be 
drawn with caution unless data are at hand relative to rate of blood 
flow tlrrough the part drained into the vein, a factor which will also 
influence these cutaneous venous differences. 


Comparative Studies of Glucose and Phosphate Concentrations in 
Blood Plasma, Glomerular Fluid, Aqueous Humor, Cerebrospinal Fluid 
and Lymph.— A. ISI. Walnek, E. H. Ellinwood, and J. A. Reisinger 
(from the Laboratory of Pharmacology, University of Pennsylvania). 
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Macrocolorimetric methods for the determination of reducing sub- 
stances (Sumner) and inorganic phosphates (Kuttner) have been 
adapted to use in small glass capillary tubes so tliat quantitative 
analyses may be done upon 0.2 c.mm. of fluid or plasma. In control 
experiments on aqueous solutions the error of duplicate determinations 
was rarely more tlian 5 per cent. The results of microdeterminations 
upon plasma agreed well ivith those of macrodeterminations by the 
Hagedorn-J ensen and Kuttner metliods, and quantitative recovery has 
been made of sugar and phosphate added to dialyzed plasma. 

All of the plasma glucose and phosphate of frog, necturus, horse 
and man was found to be flltrable through artiflcial membranes of 
cellophane or paralodion. In 61 experiments the sugar or phosphate 
concentration of glomerular urine obtained from the frog and necturus 
was compared with the concentration of these substances in the plasma. 
The mean glomerular urine contained 97 per cent as much sugar, 100 
per cent as much phosphate as the plasma. In 12 experiments tlie 
sugar and phosphate concentration of lymph obtained from the frog’s 
web was found to be nearly identical with the concentration of these 
substances in plasma. The similarity thus demonstrated betAveen 
glomerular fluid, lymph and plasma in respect to sugar and phosphate 
is believed to reenforce previous evidence obtained in this laboratory 
which indicated glomerular fluid to be a filtrate of plasma. 

Cerebrospinal fluid obtained from the frog was found to contain 
only 66 per cent as' much sugar and 39 per cent as much phosphate as 
plasma. Aqueous humor obtained from the frog was found to contain 
only 63 per cent as much sugar and 42 per cent as much phosphate as 
plasma. Since these results upon aqueous humor are in conflict with 
results previously reported upon mammals, similar comparisons were 
performed upon a series of 13 mammals and 2 humans with confirmatory 
findings. The difficulty of reconciling these results with the prevalent 
conceptions of cerebrospinal fluid and aqueous humor formation was 
pointed out. 

Obseryations on the Action of Bichloride of Merciury on the Frog’s 
Kidney.— K. A. Elsom and A. N. Richards (from the Laboratory of 
Pharmacology, University of Pennsylvania). Experiments have been 
made concerning the action of bichloride of mercury on tlie kidney. 
The kidney of. the frog was selected since its structural details can be 
observed microscopically during life. Bichlorid of mercury (0.3 _ to 
0.5 mg.) was injected subcutaneously. Within 48 to 72 hours the urine 
elimination had diminished or ceased. The animals became edematous, 
and there was decrease in the plasma protein content. Microscopic 
examination of the kidney of such a frog revealed an unusually active 
glomerular circulation. Normal or excessive quantities of glomerular 
fluid could be collected, altliough no urine issued from the ureter. _ 

Experiments on the excised kidney, and the liwng kidney m siiu, 
demonstrated that the tubules of tlie poisoned Iddney were unable to 
retain phenol red, or to concentrate the dye by the selective reansorp- 
tion of water. The urinary elimination of phenol red was very 
feet; in consequence tliere was retention of the substance in the body. 

Urea, ordinarily concentrated many times in its passage tluougn 
the normal tubuie, was only slightly concentrated by the poisoned 
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tubule. The inadequacy of the bichlorid kidney in eliminating urea 
resulted in its accumulation in the blood. 

Glucose and chlorid, substances reabsorbed from the normal tubule, 
failed to be reabsorbed in normal amount from the poisoned tubule, 
and were found in abundant quantities in the urine. In all respects 
studied the urine from biclilorid frogs resembled a relatively unelabor- 
ated glomerular filtrate. 

Experiments were made in Avhich the glomerular vessels of the normal 
frog’s kidney were perfused with Clark’s modification of Ringer’s solu- 
tion, and the renal portal vessels were perfused alternately with Clark’s 
solution and horse serum. The urine elimination was markedly reduced 
when horse serum was flowing tlurough the renal portal vessels. Similar 
results were obtained when hypertonic solutions (1.5 times physio- 
logic) of sodium chlorid or glucose were perfused tlu-ough the renal 
portal vessels. The conditions of the experiments were such that 
increased tubular reabsorption, induced passively by the increased 
osmotic pressure of the fluid wliich bathes the tubules, is the only ade- 
quate explanation for the reduction in urinary elimination. An experi- 
ment was cited in wliich tliis reduction in urine output, caused by hyper- 
tonic saline solution, was greatly exaggerated after tubular vitality 
had been destroyed with potassium cyanid. These perfusion experi- 
ments confirm and strengthen the belief that the amuia in bichlorid 
kidneys is due, in part at least, to the fact that the osmotic pressure of 
the blood proteins, unopposed by the normal tubular epithelium, draws 
all or nearly all of the glomerular'filtrate back into the blood. 


Red Blood Cell Counts and Hemoglobin Determinations in a Single 
Specimen of Blood by Means of a Photoelectric Cell. — J. H, Clabk, 
T. V. Letonoff and C. S. Robb (from the Laboratories of the Phila- 
delphia General Hospital). In an endeavor to simplify the method of 
counting red blood cells and determining hemoglobin for clinical use, 
and to eliminate the tediousness of the process and personal element as 
far as possible, use was made of a photoelectric cell, a single specimen 
of blood and the well-known benzidin reaction for occult blood. 

The extremes of current flowing through a Westinghouse photo- 
electric cell, that is from zero light to maximum light, were made to 
correspond to the 0 and 300 reading on a Weston horizontal micro- 
ammeter, by means of one stage of amplification in a modified standard 
circuit. The light source could be varied from a 6-volt 32-candle- 
power automobile headlight to a 110-volt 400-watt projection bulb 
and the same relative scale readings maintained by varying the ampli- 
fied current through the meter. The current due to the light on the 
photoelectric cell is first standardized against tap water for the 0 to 
300 microammeter reading. Its stability is checked against a stable 
solution of potassium ferrocyanid and ferric ammonium sulphate as a 
standard. With the latter solution practically constant microammeter 
readings should be obtained from day to day. 

Blood was collected in a Trenner automatic pipette, and an isotonic 
diluting fluid of sodium oxalate and sodium chlorid used. By means 
of the photoelectric cell, the number of red blood corpuscles in suspen- 
sion was obtained from the microammeter reading on a graph, stan- 
dardized against actual blood counts from finger tip and oxalated blood. 
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The possible effect produced by difference in size of the red blood cells, 
as shown by the volume index, was also considered. Purther data are 
being collected on this phase, but our present figures would indicate 
an accuracy well within 150,000 cells per c.mm. — the accepted limits 
for routine counts. 

The hemoglobin was determined by a modification of the benzidin 
reaction. The optimum conditions of the reaction have been found 
to depend very specificallj'^ on the concentration of the benzidin, acetic 
acid and hydrogm peroxid. With the concentrations used we have 
been able to obtain, with small quantities of blood, a constant clear blue 
color of a suitable density to be used with the photoelectiic cell. In 
order to obtain accurate and reliable results the method must be very 
accurately conti'olled, tlie reagents made in a quantitative manner 
and used exactly as given below. 

With the standardized and tested photoelectric cell it was found that 
the maximum development of the benzidine blue color occurred in from 
4 to' 6 minutes. Variations of temperature from 19° to 30° C. had no 
effect on the speed of development or intensity of the color. The 
amounts of reagents in their order used at the present time are as 
follows; Blood, 0.1 cc., 1 to 200 dilution in an isotonic sodium oxalate- 
sodium chlorid solution; benzidin (purified), 4.5 cc. 0.02 per cent 
aqueous solution; acetic acid, 0.2 cc. ? solution; hydi-ogen peroxid, 
0.2 cc. 3 per cent solution. The color is developed at room temperature 
for 5 minutes and the grams of hemoglobin per 100 cc. obtained from 
the microammeter reading on a graph, standardized against oxygen 
combining capacities. 

Hemoglobin was determined with an accuracy une.xpected in minute 
amounts of fluid corresponding to 0.0005 cc. of undiluted blood, equiv- 
alent to as little as 0.01 to 0.02 mg. of hemoglobin. The method as out- 
lined is accurate to witliin 1.6 per cent error, with an equal number of 
determinations above and beloAv the amount found by the van Slyke 
oxygen combining capacity method. 
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BRAIN TUMORS. 

A Report of the Types Seen in General Practice. 

By Robert Zollinger, M.D., 

AND 

Elliott C. Cutler, M.D., 

CLEVEIM,ND, OHIO. 

(From the Department of Surgery of the Lakeside Hospital, Cleveland, Ohio.) 

The syndrome of headache, vomiting and failing vision is indica- 
tive of increased intracranial pressure. When the history is of a 
progressive nature this syndrome suggests the general diagnosis of 
tumor of the brain. The direct measurement of intracranial pres- 
sure by lumbar puncture is somewhat difficult and, in the presence 
of a posterior fossa tumor with considerable pressure, may be 
dangerous to the welfare of the patient. Two of the most valuable 
procedures for detecting increased intracranial pressure are the 
examination of the eyegrounds and the determination of changes 
in the skull by means of the Roentgen ray. Evidence in roentgeno- 
grams of increased intracranial pressure is based chiefly on the 
number and depth of convolutional impressions, atrophy of bone 
about the sella and the base of the skull and separation of the 
sutures in children. Papilledema usually occurs early in cases of 
increased pressure and is sufficient evidence of the increased tension 
without additional confirmation by lumbar puncture. However, 
large noninvasive tumors which arise from the arachnoid may be 
present without signs of increased intracranial pressure. These 
tumors often grow so slowly that the flow of cerebrospinal fluid 
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remains unobstructed; localized intracerebral edema is uncommon 
and signs of pressure do not appear until the tumor has reached a 
large size. This type of tumor, however, often gives local evidence 
of its presence in the roentgenogram, as shown by an increase in the 
Amscular channels near the lesion, calcification within the tumor or the 
local bone changes.^ The slowly growing invasive tumors show the 
highest percentage of Roentgen signs of inOTeased pressure, usually 
associated with choked disks.* This is also true in some cases of 
long-standing posterior fossa tumors which give rise to intermittent 
blocking of the cerebrospinal fluid pathways. The rapidly growing 
infiltrating tumors show a marked degree of choking of the disks but 
may progress so rapidly that Roentgen ray signs of increased intra- 
cranial pressure do not have time to develop. 

It is important that the family doctor recognize early the com- 
plaints resulting from increased intraeranial pressure or those refer-' 
able to local pressure about the sella. Both young and old patients 
complaining of prolonged headache, or headache and failing vision, 
should be examined with the ophthalmoscope, the Roentgen ray 
and, when possible, should have studies of the fields of vision. 

A thorough neurologic history and examination, including re- 
peated perimetric tests of tlie fields of vision and ophthalmoscopic 
examinations, will usually reveal the position of the growth. The 
history of the onset and progression of symptoms is of great value 
in localization. In many cases the neurologic picture is confused 
by complex symptoms resulting from the marked increase in intra- 
cranial {iressure. In such a patient, reduction of the pressure by 
the use of hypertonic solutions may be necessary in order to deter- 
mine the symptoms directly referable to the tumor. In pituitary 
tumors constitutional manifestations may call attention to involve- 
ment in the region of the sella before signs of local pressure develop. 

The Roentgen ray may be of value as an aid to localization if 
there is calcification within the tumor. Many meningiomata and 
certain gliomata tend to calcify; this calcification aids localization. 
It is to be remembered tliat intracranial calcification may be 
physiologic rather than evidence of tumor. Areas of physiologic 
calcification may be found in the choroid plexus, falx cerebri, pac- 
chionian bodies and the pineal gland. Calcification within the 
pineal gland is present in over 50 per cent of the roentgenograms 
of normal skulls. It may be present as early as the tenth year. In 
some cases the displacement of the pineal shadow aids in localization 
of the tumor. 

Pathologic intracranial calcification has been classed as eitlier 
neoplastic or non-neoplastic.* Hematomata (Fig. l), old abscesses, 
tubercles, aneurysms (Fig. 2) and areas of old meningral disease 
fall into tlie latter class. In the neoplastic group are meningiomata, 
about 70 per cent of Rathke’s poucli tumors (Fig. 3), certain slow- 
growing gliomata, hemangiomata, dermoids and cholesteatomata. 
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Besides tlie changes from general increased intracranial pressure 
or those from focal changes in the tumor the Roentgen ray may be 
of value in establishing the character, localization and extent of 
cerebral lesions following the replacement of cerebrospinal fluid by 
air. This method is frequently necessary when localization by the 
usual methods of examination is not deflnite. The replacement 
of the spinal fluid by air may be done by encephalography or ven- 
triculography. Encephalography is the method of replacement of 
cerebrospinal fluid with air by means of lumbar or cistern puncture, 
in contrast to ventriculography which requires trephining the skull 
and introducing air by way of a cannula inserted through the open- 
ing in the skull and through the occipital lobe of the brain into the 
posterior horn of the lateral ventricle. 

Encephalography should not be attempted in the presence of 
marked choking of the disks or other evidence of well-defined 
increased intracranial pressure. Frazier says it should not be 
attempted if the spinal fluid pressure is 20 mm. Hg or above, with 
the patient over in the horizontal lateral position.^ In such cases 
the intracranial pressure should first be decreased by dehydration. 
This is accomplished by limitation of the total fluid intake and the 
addition of hypertonic solution intravenously, or by mouth or 
'rectum. The chief indications, however, may be found in cases 
with obseure symptoms following trauma or inflammation, in cases 
of senility, in certain tumors of the brain and in cases where there 
are cerebral manifestations of uncertain origin. Ventriculography 
is used when visualization of the ventricles is desired in the presence 
of increased intracranial pressure, or in cases where encephalography 
has not been satisfactory. The procedure can be carried out under 
local anesthesia and is relatively safe, especially if cannulse are 
placed into both ventricles so that air enters one side as the ven- 
tricular fluid is siphoned out of the other. The air should be 
removed after the roentgenologic studies are completed. A great 
deal of important information is often gained concerning the cere- 
brospinal fluid pathways. Although the patients complain of more 
or less severe headaches, fatal accidents are rare. 

For purposes of diagnosis and treatment, tumors of the brain 
may be divided into four large groups; meningiomata, gliomata, 
pituitary tumors and perineurial fibroblastomata. 

1. Meningiomata. Meningiomata, also known as dural endo- 
theliomata, psammomata, meningeal or arachnoid fibroblastomata, 
make up about 12 per cent of tumors of the brain. They are 
usually slow-growing connective tissue tumors which are said to 
arise from the arachnoid. Recently Bailey and Bucy have de- 
scribed nine different histologic types of meningeal tumors.® They 
occur chiefly in the anterior fossa, especially in the region of the 
falx. Although they may press deeply into the brain (Fig. 4), 
they never infiltrate it; however, they may grow into the overlying 
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skull producing exostoses. (Fig. 5, A and R) The bony dmnges 
wnicli are considered characteristic of these tumors are: (1) Local 
erosion and vascularity ; (2) osteoma formation; (3) spicule forma- 
tion; (4) diffuse thickening; (5) enlargement of the meningeal 
channels. 

Calcification within tlie tumor itself is another common cliarac- 
teristic. (Fig. 6.) 

A suprasellar meningioma may cause distortion of the sella, and 
a mistaken diagnosis of pituitary adenoma is sometimes made. 
It has been found in a large series tliat the roentgenogram reveals 
the presence of a meningioma in about 50 per cent of the cases.^ 
In. a patient with a slowly progressing history suggestive of a tumor 
of the brain, with or without signs of increased intracranial pressiu-e, 
the presence of a meningioma is suspected. This tj^e of tumor 
usually occurs in middle life. However, in the Lakeside Hospital, 
a large meningioma was found in a boy, aged 10 years. (Fig. 4.) 
Meningiomata also form a high percentage of the tumors of the 
brain found in psychotic patients because of the number of these 
tumors which affect the frontal lobes.® , 

In accessible locations the chance for surgical removal of a menin- 
gioma is very good. These tumors are very vascular, and this 
many times makes the operative procedure difficult. However, 
since the introduction of surgical endothermy into neurosurgery by 
Dr. Harvey Cushing, hemorrhage is more easily controlled. Deep- 
seated tumors may also be slowly scooped out by the electric cut- 
ting wire loop. The suspected point of origin of these tumors from 
tlie arachnoid may be cauterized, lessening the chances of recur- 
rence. Roentgen ray therapy does not seem to hinder the growtli 
of these tumors. 

2. Gliomata. About 50 per cent of all tumors of the brain fall 
into the glioma group. These are the malignant infiltrating tumors 
which in many cases cannot be complete!}'’ removed by surgical 
means. The diagnosis of glioma is not sufficient, however, to give 
insight into the probable future clinical course. Bailey and Cushing 
classified gliomata into over a dozen groups, and they were able to 
show some prognostic significance from a histologic study.^ These 
groups represent certain embryologic stages in the development^of 
the cellular tj^pes involved in the histogenesis of the brain. (Fig. i •) 

The types and relation of the tumors of the glioma group are 
shown in the classification starting from the neuroectoderrn and 
developing into both adult nerve cell and into the adult glial or 
supporting cell.® Tumors arising from the germinal cells, Imown 
as medulloepitlieliomata, are found as such in the roof and floor 
plate of the adult brain, also in the pars ciliaris retince. Tliesc 
tumors are rapidly fatal. 

The majority of gliomata fall, however, into one of three groups. 
Of the verified gliomak in the Lakeside Hospital, about 43 per 
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cent are classed as astrocytomata, nearly 30 per cent as spongio- 
blastomata and 20 per cent as medulloblastomata. The remainder 
are several oligodendrogliomata (Fig. 8), 1 ependymoblastoma and 
1 medulloepithelioma. A certain number of gliomata vary mark- 
edly in histologic appearance in different parts of the tumor. An 
effort should be made with simple stains to determine the predomi- 
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nant cell type and group it accordingly, if any prognostic significance 
is to be drawn from a Histologic examination. The histologic pic- 
ture often changes in a tumor as a result of Roentgen ray therapy 
or repeated surgical interference. 

(o) ^Icd'nllobldstovKitd. A medulloblastoma is a rapidlj’’ growing 
cellular tumor which usually occurs in the. central part of the cere- 
bellum of children. This type of tumor has been referred to as a 
childhood disease. ^ Valuable time is often lost by treating clwonic 
nausea and vomiting in children as a gastrointestinal upset before 
ruling out the possibility of a tumor of the brain. These tumors 
are composed of undifferentiated bipotential or poljTiotential cells 
which may differentiate into the various structural or nervous 
elements of the brain. (Fig. 9.) 

Penfield® believes it would be better to consider that these tumors 
are made up of apolar (migratory) spongioblasts instead of indiffer- 
ent cells, as he was unable to find neuroblasts in these tumors. 
With smgery the survival period of these patients is about 15 
months. These primitive tumor cells, however, respond well to 
Roentgen ray therapy which often increases the sur\’ival period to 
30 months. Roentgen ray therapy does not destroy the growth 
completely or prevent its growth indefinitely. Surgery should be 
followed by intensive Roentgen ray therapy. In cerebellar cases 
this consists of an erythema dose divided into four parts, given at 
intervals of 2 to 3 days, to alternate sides of the cerebellum. After 
1 month to 6 weeks another divided erythema dose is given directly 
to the base of the skull with the head anteflexed. 

(6) Spongioblastomata. Spongioblastomata may be divided into 
two groups: spongioblastoma multiforme and spongioblastoma 
unipolare. A spongioblastoma multiforme is characterized by 
multiplicity of cell forms and degenerative processes. (Fig. 10.) 
It is a rapidly growing cellular tumor composed of immature glial 
cells, chiefly bipolar spongioblasts. The usual location is in the 
cerebral hemispheres of adults. Cysts in these tumors are common 
as a result of degenerative changes and hemorrhage from poorly 
formed bloodvessels. Hemorrhage into the tumor probably accounts 
for the sudden severe neurologic symptoms which these patients 
often develop. This tj'pe of tumor witli meningiomata forms a 
very high percentage of tumors in psychotic patients.® Tliese 
tumors often run their course within a year. A spongioblastoma 
multiforme, as a rule, responds to Roentgen ray therapy, but not 
so well as a medulloblastoma. Intensive Roentgen ray therapy 
should ahyays be combined with surgery. 

A few tumors of the spongioblastoma group are composed chiefly 
of unipolar spongioblasts. (Fig. 11.) This group, known as 
spongioblastoma unipolare, is composed of very slow-growing 
tumors, often showing a tendency to calcify. They are. said to 
respond poorly to Roentgen ray therapy. A divided erytliema 




Fig. 1. — The arrows point to calcification witlun the brain which at exploration 
proved to be the result of a vascular lesion (hematoma) . 



Fig. 2. — Enlargement of the sella and destruction of the posterior clinoids caused 
by a large aneurysm of the right internal carotid artery. Note the dense linear 
calcification above the clivus. 




Fig. 3. — Distortion of the sella turcica and suprasellar calcification produced by a 
Rathke’s pouch tumor. Gross tumor shown in Fig. 13. 



Fig. 4. — Gross specimen of a large meningioma occurring in a boy 10 years of age. 
The tumor was easily separated from the surrounding br.ain substance. 





Fig. 5. — .'I. Note the prominence of vascular channels (a) in the region of the 
tumor. Meningioma infiltrating through the skull producing a large exostosis (b). 
B. Anterior-posterior n'ew of Fig. 5, A, showing the fuzzy appearance characteristic 
of meningiomata infiltrating the skull. 




Fig. 6. — The arrows point to an area of calcification aithin a meningioma. 



Fig. S. — Section of an oligodendroglioma showing the spherical nuclei with a heavj’ 
chromatin network surrounded fay a ring of ej'topiasm which stains very feebly. 




Fig. 9 .— Mcdulloblasts infiltrating around the dark-staining granular cells of the 

eerebellnm. 






Fig. 11. — A spongioblastoma unipolare showng the w-irelike cell processes of the 

tumor cells. 










Pig. 12.— Section of a fibrillarj' astrocytoma shomng the nuclei resting in a gli.al 

network. 



Fig. 13. — Rathke pouch tumor occurring in a young man 25 j-ears of age. 






Fig. 14. — A large adamantinoma found in a girl 7 years of age. 



Fig. 15. — Interlacing bundles of connective tissue bands found in an acoustic 

porineurial fibroblastoma. 



Fig. 16. — An acoustic perineiu-ial fibroblastoma displacing the brain stem toward 

the opposite side. 
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dose of Roentgen ray directed on the tumor of each side of the head 
is given for a glioma of the hemisphere. The average duration of 
life in patients with these tumors is about 3| to 4 years. 

(c) Astrocytomaia. Over 40 per cent of gliomata are composed 
chiefly of astroolasts or protoplasmic and fibrillary astrocytes. 
These two tjTies compose the pure gliomata. Astroblastomata are 
only relatively benign. They compose but a small percentage of 
astrocytomata. Roentgen ray therapy should be used with surgery, 
but definite benefit is doubtful. This group has an average survival 
period of about 2h years. 

Protoplasmic astrocytomata are slow-growing, soft, relatively 
avascular tumors. These tumors may dedifferentiate and become 
more malignant, resembling a spongioblastoma multiforme. They 
are relatively benign, and the average survival of patients with this 
type of tumor is between 5 and 6 years. Intensive irradiation 
should follow surgery, for certain cases respond to this treatment. 

Fibrillary astrocytomata (Fig. 12) are composed of the most highly 
differentiated cells. These tumors usually are found in middle life, 
but a certain number are found in the cerebellum of patients in the 
first and second decades. When exploration in these cases reveals 
a thick-walled cyst filled with yellow fluid a search should be made 
for a mural nodule of tumor.!® This must be removed or symptoms 
will soon recur. These tumors are the slowest growing, the most 
benign and the most resistant to irradiation. The average survival 
period is well over 6 years. Recurrence of symptoms is usually due 
to refilling of a cyst or to blockage of cerebrospinal fluid circulation. 
It is often necessary to operate again on the cystic tumors if the 
mural nodule of tumor is not identified and removed at the first 
operation. 

3. Pituitary Tumors. Pituitary adenomata compose about 
70 per cent of the tumors occurring in the region of the sella and 
about 5 per cent of all tumors of the brain. They may be composed 
chiefly of neutrophilic (also called chromophobe), acidophilic or 
basophilic cells. The two well-loiown varieties of pituitary adeno- 
mata composed of chromophil or chromophobe cells have definite 
constitutional manifestations apart from the local or pressure 
effects of the tumor which may call for surgical relief. Clu’omophobe 
adenomata may be associated with hj^jopituitarism, while the 
chromophil adenomata accompany the syndrome of acromegaly or 
hyperpituitarism. In the Lakeside Hospital a basophilic adenoma 
has been found in a polyglandular patient in whom the secondary 
sex characteristies were overdeveloped. Fraziep! has recently 
advocated glandular feedings of pituitary and thyroid extract for 
pituitary dysfunction without pressure phenomena. About 80 per 
cent of pituitary adenomata are solid, while the remaining 20 per 
cent are eystic. Formerly surgery was advocated in all cases of 
pituitary tumor with symptoms of increased intracranial pressure, 
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also with symptoms 'due to local pressure, such as blindness, oculo- 
motor palsy, pituitary headache and in cases of acromegaly. At the 
piesent time surgical intervention is resorted to ^yhen vision is 
threatened or the headaches are very severe. 

Recently good results have been reported by Towne from Roent- 
gen therapy when used for suspected solid adenomata of the ante- 
rior lobe which have enlarged or destrojmd the sella.^^ These treat- 
ments are to be followed closely by perimetric examinations. Roent- 
gen ray treatments may be safely tried 6 months before surgery 
if there is no loss in the visual fields. Relief is usually not obtained 
under 6 weeks to several months. A cystic tumor- is suspected in 
cases which do not respond to Roentgen ray therapy and these 
must be treated surgically. At the Lakeside Hospital a divided 
erjdhema dose of Roentgen ray is given to each side of the head, 

. directed upon the sella. Some advocate intensive treatment to the 
front, top and back of the head in addition to the above method. 

Nearly 20 per cent of tumors about the sella are craniopharjmgeal 
pouch or Rathke’s pouch tumors. (Fig. 13.) Prom such pharyngeal 
rests most unusual forms of neoplasm infrequently develop such 
as adamantinoma. (Fig. 14.) These congenital tumors arise from 
the pharyngeal pouch which forms the anterior lobe of the pituitary 
gland. The3'- usuallj'’ occur within the first or second decade of life. 
In jmiing patients a picture of dyspituitarism is usually seen, con- 
sisting of nondevelopment of the sexual organs, dwarfism and a 
lowered basal metabolic rate. Mentally the patients are alert 
and even precocious. About 70 per cent show suprasellar calcifica- 
tion by Roentgen ray.^® (Fig. 3.) Treatment consists of aspirating 
the cyst by a transfrontal approach to save eyesight. These 
tumors do not respond to Roentgen ray therapy. 

4. Perineurial Fibroblastomata. These tumors are also 
known as acoustic neuromata, or spinal nerve tumors, and are said 
to compose about 6 per cent of all tumors of the brain.^^ The 
patients usually give such a classic history that the correct diagnosis 
can be made in about 90 per cent of the cases. The Roentgen ray 
gives additional confirmation in a few cases. The pure perineurial 
fibroblastomata arise from the perineurium or endoneurium sur- 
rounding the nerve fasciculi.^® (Fig. 15.) They are usuallj^ at- 
tached to the cranial or spinal nerve roots. (Fig. 16.) In the 
cranial group the left acoustic nerve for some unlmown reason is 
most often involved. The first and fifth cram'al nerve roots are 
the next most common sites for these tumors. The nerve fibers 
are found passing around these tumors and not through them. In 
von Recklinghausen's neurofibromatosis bilateral involvement of 
the vestibular portion of the eighth nerve is not uncommon. In 
certain cases this may be the only manifestation of the disease. 
The histologic picture varies from tliat of the pure perineurial fibro- 
blastoma. Nerve fibers pass through the tumor in von Reckling- 
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hausen’s disease, but local areas may be found in these tumors 
identical with perineurial fibroblastomata. These tumors are very 
slow growing and do not respond to Roentgen ray therapy. They 
are in a difficult place to obtain exiiosure sufficient for complete 
removal. Again electrosurgery has made it possible to remove 
more of these tumors with greater ease and safety through the 
suboccipital approach. Surgery usually prolongs the life of these 
patients from 3 to 6 ^’’ears, and in many cases the tumor may 
be completely removed. 

Conclusions. There are several reasons for surgical intervention 
in cases of tumor of the brain. Regardless of the pre-operative 
pathologic diagnosis, exploration may reveal a lesion which is 
amenable to radical surgical treatment. Lesions which are amen- 
able to surgery are meningiomata, certain acoustic neuromata and 
astrocytomata. At operation it is hoped to confirm the presence 
of a tumor and more accurately to localize it. If a specimen for his- 
tologic study is obtained the future course of the patient will be 
better understood and Roentgen ray therapy can be more accurately 
given. The prognosis in patients with gliomata can be made fairly 
accurately as to time and subsequent course only by histologic study. 
A decompression is usually done at the time of the exploration and 
this provides a safety valve which will take care of a reactionary 
edema or even hemorrhage into the tumor resulting from Roentgen 
ray therapy. 

Roentgen ray therapy should be combined with surgery in the 
treatment of gliomata. The more embryonic the predominate type 
of cell in the tumor, the more effective this form of treatment will 
be. Cystic tumors of the pituitary should be treated surgically, 
while many solid adenomata of the anterior lobe of the pituitary 
may be controlled by Roentgen ray therapy alone. 
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The psychoses presents a problem in medicine, the magnitude 
of wliich is commonlj^ much imderestimated. In 1930 the average 
number of occupied hospital beds in the United States was about 
736,000. Of these, well over half, or about 419,000, were occupied 
by victims of nervous and mental disorders. Of these, in ton, the 
the great majority were frankly psychotic. Schizophrenia, or 
dementia prsecox, alone furnished the occupants for one-fifth of 
all occupied beds. The economic cost of the disorder in this 
country is well over $1,000,000 a day. The social cost cannot be 
calculated: The disorder characteristically takes onset in the early 
prime of life and runs through a life span that is not greatly short- 
ened; each case represents a wrecked life and a grave social mal- 
adjustment. This psychosis, then, presents the outstanding medi- 
cal problem of today. Since it has been most adequately studied, 
this discussion will deal primarily with schizophrenia, but with 
incidental attention to some of the other psychoses. 

^^Tlether schizophrenia is fundamentally of psychogenic or of 
organic origin has been long and rather unprofitably debated. 
That emotional stresses play a large part in precipitating the dis- 
order cannot be questioned. The bm-den of the evidence, however, 
indicates rather conclusively that it is dependent also upon a con- 
stitutional liability factor. It shows a predilection for individuals 
with tainted heredity and of dysplastic constitutional types. The 
most convincing datum is the high incidence of double involvement 
in monozygotic as compared with ordinary fraternal twins.* ^ These 
characteristics are most plausibly explicable on the assumption that 
the disorder arises only in those organically liable to it. 

Much thought and more than a little research have gone into an 
attempt to identify the underlying liability factor or factors. _ A 
large body of respectable opinion liolds that the subjects are victims 
of some sort of vague metabolic disorder amounting to a chronic 
intoxication. This, in turn, might ivell depend directly or indirectly 
upon abnormal endocrine functions. 

The question arises whether, as a matter of fact, endocrine abnor- 
malities can be demonstrated as a common factor in the psychosis. 

* Re.id before the Din'sion of Medical Chexnistry, American Chemic.al Society, 
Buffalo, Septembers, 1931. 
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If not, endocrine therapy would presumably offer little hope. Three 
lines of evidence in this connection demand consideration. Is 
there a significantly high incidence among schizophrenics of the 
morphologic stigmata of endocrine abnormalities? Are the physio- 
logic and metabolic functions distorted as they are in endocrine 
disorders? Do the endocrine glands of the psychotic subjects them- 
selves show characteristic pathologic changes? 

Morphologic Stigmata. Wertham^ has recently reported a study 
of bodily abnormalities in 923 unselected psychiatric patients. He 
considered skeletal abnormalities, lack of symmetry, bodily dis- 
proportions and malformations, anomalies of primary and second- 
ary sex characteristics, of fat distribution, of hair distribution and 
complexion. More than a third of his schizophrenic group showed 
such disorders. A similar high incidence of constitutional abnor- 
malities has been reported by Haphael, Ferguson and Searle,^ by 
Schmidt^ and by Kretschmer.® Abnormalities in the sex field are 
especially common in schizophrenia as they are in demonstrated 
endocrine dysfunctions. Too, there is a high incidence of the 
so-called “ thymolymphatic constitution,” a condition marked by 
scanty beard, axillary and sternal hair; slender thorax; rounded 
contour of the upper arms and thighs; genital hypoplasia and 
velvety skin. These constitutional deviations are interpreted by 
most students as due primarily to glandular abnormalities. The 
outstanding evidence was reviewed by Hoskins® in 1929. 

Physiologic and Metabolic Disturbances, Perhaps the most char- 
acteristic single finding in endocrine deficiency is depression of the 
basal metabolic rate. There are now available in the literature 
reports on approximately 300 cases of schizophrenia that include 
data on this topic (Fischer'^ and Hoskins and Sleeper®). These 
reports sufficiently demonstrate that the disorder is characterized 
by a systematic depression of over 1 0 per cent. Fischer has noted, 
too, a characteristic depression of the specific dynamic action of 
food, suggesting to him pituitary deficiency as the outstanding 
etiologic factor. These depressions are commonly noted in patients 
in whom no intercurrent physical disorders can be detected to 
account for the deviations and constitute substantial presumptive 
evidence of endocrine deficiency. The sugar metabolism likewise 
is rather commonly abnormal. The literature on this point was 
reviewed by the authors in 1930.® The blood pressure is depressed 
on the average about 10 per cent. The literature on this point has 
recently been compiled by Freeman, Hosldns and Sleeper,^® who 
have added studies on 180 cases. The disorder is characterized 
by a great variety of other perturbations throughout the domain of 
the autonomic nervous system. These include cyanosis of the 
extremities, dermographism, inequality and irregularities of the 
pupils and sweating. Low body temperature and fatigability are 
likewise common findings. 
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On tlie whole, the metabolic and functional characteristics of the 
psychosis are strongly suggestive of endocrine deficiencies. Granted 
technical competence the metabolic deviations could probably all 
be reproduced by creating suitable glandular abnormalities. On the 
other hand, the defects might conceivably be accounted for, in part, 
at least, by chronic emotional disturbances. 

Endocrine Pathology. There is a fairly large body of literatine 
indicating a high incidence of structural defects in the endocrine 
glands in case of schizophrenia and to a less extent in case of other 
psychoses. Deficiencies in the sex glands are especially frequently 
reported. Cushing” has stated that he failed to find a single nor- 
mal pituitary in 70 State Hospital cases. Abnormal thjToids, too, 
have been frequently reported, regressive signs being especially 
common. On the whole, it may be said that fairly extensive changes, 
generallj" of a degenerative nature, are commonly found in the 
endocrine glands of the schizophrenics. TMiether, however, these 
changes are characteristic of the psychosis as such, or whether they 
are incidental to age, or to the intercurrent diseases or nutritional 
state of the patients, the existing evidence fails to prove. As a 
matter of fact, there are practically no studies in the literature based 
on adequate cytologic technique and with suitable control material. 
Until such studies are made in sufficient number to permit valid 
statistical analysis we shall presumably remain in the dark as to 
whether structural endocrine abnormalities are a consistent part of 
the picture. 

Personality Changes and Gland Defects. Direct evidence that 
endocrine deficiencies can produce striking personality deviations 
can be cited in considerable amount. hlcLester^^ has described a 
clinical picture of general “poor health” due to thjToid deficiency 
and . marked by chronic nervous exliaustion, impairment of the 
reasoning power, incapacity for mental effort and lack of initiative. 
Such patients are definitely benefited by thyroid treatment. Wag- 
ner-Jauregg'® recognizes a prepsychotic type of personality asso- 
ciated with hypoplastic constitution due to combined ovarian and 
thyroid deficiency. This type is likely to develop hebephrenia, 
but may go through life merely showing futile personality. In 
either case, the author beHe\’es combined thjToid-gonad medication 
to be beneficial. Schrijver-Hertzerga and Sclu'ijver” reported a 
notably careful study of a peculiar case of “degenerative psychosis 
with schizoid, cyclothymic and hysteric features and periodic attacks 
of confusion. In the features of late maturity, obesity, sterility and 
various metabolic findings the physical status suggested th^Toid 
deficiency. Prolonged study proved the unequivocal beneficial 
effect of thyroid medication. It is a matter of textbook knowledge 
that high grades of thyroid deficienc.y result.in general sluggishness, 
dulling of the sensibility, retardation of thinking as well as motor 
activity. Tlie mood is not infrequently depressed, and in severe 
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cases illusions and hallucinations of hearing, sight, smell and taste 
and even compulsive states occur. Lawrence and Rowe^® have 
specifically recognized another variety of hypothjToidism, “the 
thin, irritable type,” in which the subjects, far from being sluggish, 
are pathologically overresponsive to environmental annoyances. 
These patients promptly normalize under thyroid medication. 
Santenoise^® has published voluminous experimental evidence that 
cerebral functions are markedly affected by variations in the 
amount of thyroid hormone in the circulation. 

That the gonads play an important role in determining person- 
ality has been believed from time immemorial. Castration is com- 
monly regarded as calamitous. Certainly in the lower animals, 
and probably often in man, deprivation of the testicular secretion 
results in a loss of those characteristics connoted by the term virile. 
Ovarian deficiency of women often results in fatigue, general weak- 
ness, headache, irritability and depression. In Rowe’s^^ graphic 
terms, “ an insistently expressed egoism is the keynote of the hypo- 
gonad character. Coupled with and dependent on this is an 
active resentment toward a world that is but inadequately mindful 
of the patient’s many excellencies. Hyperemotionalism and self- 
pity are united with an attitude of acrid criticism of environmental 
conditions that are always unsatisfactory. The psychologic study 
of the average woman suffering from ovarian insufficiency would 
be a profitable but scarcely a pleasant task.” The occasional occur- 
rence of profound melancholia at the climacteric period in both 
men and women is another datum suggestive of the importance of 
the gonad secretions in maintaining normal psychic life. 

The recent demonstration of the determining influence of the 
anterior lobe of the pituitary on the sex functions suggests that this 
gland, too, may be involved in the aforementioned manifestations 
of gonad deficiency. The administration of the sex-stimulating 
fraction of anterior pituitary extracts has definitely been shown to 
exercise an erotizing effect in immature or castrated animals. 
Tucker^® has described a condition of “pituitary psychosis” that 
in his opinion derives from deficient secretion of this gland and 
can be ameliorated by pituitary medication. The psychosis resem- 
bles dementia prsecox but marked hysteria may also be evident. 

The parathyroids, too, are well known to have an important 
influence on nervous activities. ParathjToid deficiency has often 
been shown to result in tenseness that may extend even to clonic 
convulsions. Clouding of consciousness is oceasionally noted and 
•a considerable number of outspoken psychoses have been reported 
with hallucinatory confusion and mood disturbances. In chronic 
parathjToid tetany mental dullness and enfeeblement are not un- 
common. Looneyi® has reported some success in the control of 
the rigidity of catatonic dementia prrecox patients by the use of 
parathjToid extracts. Bowman-® and the present VTiters have 
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failed to demonstrate anj"- very significant clinical effects from such 
medication. Timme^^ has recognized a peculiar behavior disorder 
that is apparently correlated with parathjToid deficiency. The 
patients showed incorrigibility, unamenability .to discipline and 
assaultiveness. A trifling provocation sufficed to arouse intense 
anger. In several instances the condition progressed to a hj’po- 
mania that demanded institutional treatment. Under parathjToid 
extract supplemented by calcium and sunlight the tenseness, mj^o- 
tatic irritability and conduct disorders rapidlj’’ improved. 

That other endocrine organs have more or less definite influence 
on the higher nervous functions is altogether probable, but the 
unequivocal evidence is too scanty to warrant more than casual 
mention. Pineal tumors are at times associated with mental as 
well as physical precocity. Deficiency of the thymus has been 
reported as common in mentally deficient children. The general 
lassitude characteristic of adrenal deficiency no doubt fepercusses 
significantly in the mental sphere. The terminal delirium of 
Addison’s disease demonstrates a relationship if onty secondarily 
and as an expression of toxemia. 

Altogether, there can be no doubt that endocrine deficiencies 
play an important part in determining the functional capacity of 
the higher nervous system. The probabilit}- that the psychoses are 
significantly correlated vdth such deficiencies accordingly possesses 
a probability little short of certainty. There can be no doubt, 
then, -that the problem of the psimhoses justifies an e.xhaustive 
experimental endocrine therapeutic approach. Ideally, however, 
gland therapy should be prescribed only for patients in whom ade- 
quate diagnostic studies have disclosed specific indications. It is 
not surprising that in view of the well-known lag in the development 
of diagnostic methodologj' in this field a great deal of random 
endocrine therapy has been practised. 

As would be expected imder such circumstances, numerous failures 
have resulted among psychotic as they have among nonpsychotic 
patients. More than 20 years ago Ivjaepelin- wrote: “Many 
years ago I endeavored to acquire influence on dementia prsecox 
by the introduction of every possible organ, of the thyroid gland, 
of the testes, of the ovaries, and so on, unfortunately without any 
effect.” In this,- as in all similar cases, however, the question still 
remains open. Negative evidence is conclusive only when it is 
shown that a preparation of the gland appropriate for the indi- 
vidual patient was selected, that a potent product was used,^ that 
the dosage was adequate and that the treatment was continued 
for a sufficient period. We know of few reports of negati\-e results 
in which these criteria have been met. 

Until recently, therapeutists have been sadly handicapped by 
the lack of potent gland preparations. Such hope as there may lie 
in the endocrine treatment of the psychoses has been and is being 
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rapidly improved by successful world-wide researches on the 
chemistry and pharmacology of the glands. 

Endocrine Therapy. In the actual successful endocrine treatment 
of psychotics the palm would seem to go to Lewis and Davies.^® 
From the wards of St. Elizabeth’s Hospital they selected for treat- 
ment 20 schizophrenics, and in all cases definite phj'^sical or mental 
improvement, concurred in by 6 observers, was obtained. Four 
made sufficient mental improvement to be discharged and 9 others 
partly recovered. 

Kauders^^ has reported a study on the eflfieacj’" of male and female 
gonad extracts. He concludes that treatment must be extended 
over months and that from 15 to 20 times the usual indicated dosage 
must be used. He reports specifically on the treatment of 8 male 
schizophrenics who had been getting progressively worse for years. 
One paranoid and 1 catatonic subject showed noticeable improve- 
ment after the first 3 weeks, 1 finally being completely cured. One 
subject, for 2 years in stupor, after the third month’s treatment 
showed no psychotic symptoms except negativism. Another, para- 
noid, for 3 years, corrected his delusions after 3 months’ treatment 
and showed general improvement. The other 4 patients had shown- 
no mental improvement, but 2 were improving physically. Simi- 
larly favorable results from testis extracts, especially in cases of 
early onset, have been reported by Keresztes.^® SippeF'’ has re- 
ported uniformly successful results in 6 patients into whom healthy 
ovarian tissue was transplanted. Bentley^'^ reported strikingly 
favorable results in chronic cases following the administration of a 
mixture of thyroid, gonad and pituitary substance. 

Mayer^® reported the case of a rather typical catatonic who, 
under thyroid treatment, went through a manic phase, then became 
free from mental symptoms. Davidson^” also reported a single 
case successfully treated with thyroid substance in increasing doses 
up to 60 grains daily. 

Hiibner reported good results from thyroid medication in a few 
cases, but since he noted an equally favorable influence from anti- 
thyreoidin his evidence is equivocal. Sawkins®’^ reported an illus- 
trative single case of a man, past 50 years of age, a hospital inmate 
for 20 years; he was an idle, pestilential, petty thief and fomenter 
of discord, who spent most of his time in the refractory ward. 
After reaching 75 grains a day (probably in terms of fresh gland) 
the thyroid was gradually reduced to 5 grains. In the latter stage 
of the treatment the patient’s weight and vitality increased, his 
conversation became sensible and in a few months he became notably 
trustworthy. He was ultimately discharged and for the past few 
years had been self-sustaining. 

During the current year Haj’ward and Woods®^ have again empha- 
sized the importance of thyroid deficiency as a factor in the mal- 
functioning of the brain cells. Their experience coincides with 
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that of previous authors in showing that thjToid , deficiency may 
result in either a depressed psychosis or in irritabilitj^ and excite- 
ment leading to the diagnosis of mania. The patients maj'’ show 
thought distortion with hallucinations and delusions which may 
become so bizarre as to be interpreted as signs of dementia prfficox. 
They reported a case of frank psychosis with schizoid coloring in a 
woman, aged 41 years, who shoived various metabolic evidences of 
thyi'oid deficiency. Under thyroid medication the psychosis com- 
pletety cleared up. 

Tor the past 4 years we have been engaged in a somewhat elabor- 
ate diagnostic and therapeutic investigation of the schizophrenia 
problem at the Worcester State Hospital. So many are the vari- 
ables in the problem, however, and so difficult is adequate control 
that few final conclusions are yet possible. 

The characteristic metabolic picture in schizophrenia is strongly 
suggestive of suprarenal cortex deficiency as a common underlying 
feature. With the suprarenal preparations, however, that have 
been available to us no significant amelioration of the psychosis— 
nor, -indeed, any significant influence on the metabolic functions— 
have been recognized. A studj'’ on 9 cases has recently been re- 
ported.^^ Similarly, we have obtained negative results with a 
glycerin extract of bovine testes. Tlie results with pituitary prepa- 
rations have been equivocal, but there is a suggestion of a beneficial 
effect that demands a careful statistical analysis of our data. 

Last year we reported a “first approximation” of results secured 
with thyroid therapy .®'‘ Among 130 subjects of dementia prcecox a 
group of IS was diagnosed as suffering from thyroid deficiency. Of 
these, 16 received thyroid treatment. Significant mental improve- 
ment followed in 14, or 88 per cent, of the cases, and 5 patients 
had become well enough to go home. A control group of 41 patients 
in whom definite thjToid deficiency could not be recognized but who 
had received similar thyroid treatment was available. The inci- 
dence of significant improvement in this group was only 3^ per cent. 
Since 31 of the group were recorded as showing “endocrine defi- 
ciency unclassified,” it is probable that some of these subjects, too, 
suffered from some degree of thjToid deficiency, a fact that may 
account for some of the improvement noted. Also, a considerable 
number of the control subjects had received other types of medica- 
tion and this, too, may have contributed somewhat to the improve- 
ment. Here, as in all cases, however, a troublesome factor, namely, 
“spontaneous variability,” no doubt intruded. The contrast 
between 88 per cent of hypothyroid patients showing improvement 
under this medication with 34 per cent of the control group not 
demonstrably hypothyroid was offered as evidence of a sptyihc 
therapeutic effect. Slnce the series was made up almost entirely 
of cases having an ominous prognosis, th6 beneficial effects seemed 
to possess an added significance. Tlie results were interpreted as 
indicating that thjToid deficiency plays a significant role m more 
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than 10 per cent of hospitalized cases of dementia pra3cox, and that 
in properly selected cases thyroid medication in adequate dosage 
and for a sufficiently prolonged period results in significant improve- 
ment. On the other hand, relatively little success is to be antici- 
pated from thyroid medication in cases selected at random. A 
striking feature of our data is an indication that the threshold for 
thyroid medication in this disorder is frequently surprisingly high, 
and that relatively very large doses can be safely administered or, 
indeed, must be administered to secure significant therapeutic 
results. Further studies since the publication of the data reported 
suggest that upon discontinuance of the thyroid therapy the im- 
provement is likely to be lost. Likewise, there is a suggestion that 
there are often other etiologic factors operative even in the hypo- 
thyroid subjects and that these, too, must be corrected before 
complete success can be achieved. No final conclusions can be 
drawn until many more studies have been made and the data sub- 
jected to rigid statistical analysis to determine the relative weights 
of the presumably numerous factors involved in the equation. 

A major difficulty in such studies is the looseness of the term 
schizophrenia itself. It is not unlikely that the disorder comprises 
a variety of distinct affections just as the term fever may denote 
pneumonia, arthritis, starvation, dehydration or what not. Before 
finally conclusive results can be anticipated in either diagnostic or 
therapeutic studies it will probably be necessary to determine much 
more specifically the component varieties of the psychosis. 

Summary. It may be said that in all probability the psychoses 
are influenced in a variety of ways by the endocrine status of the 
subjects. There is abundant justification for elaborate and long- 
continued diagnostic and therapeutic studies of the significance of 
endocrine factors. Successful results from endocrine medication in 
a variety of cases have been reported, but, in general, control studies 
have been inadequate or totally lacking. The importance of the 
psychoses among the acute medical problems of the day has been 
commonly underestimated. Research in psychiatry now lags far 
behind that in organic medicine. The number of hospitalized 
cases of different disorders can be taken as a rough indicator of the 
need for research in each. If this be granted, it must be conceded 
that not until the mental and nervous disorders are receiving as 
much attention as all other diseases combined will a proportionately 
fair allocation of effort have been achieved. 
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The Schilling^ hemogram is of distinct value in a study of acute 
infections. It is probably the most delicate index of severity of 
illness, prognosis and imminence of complications which the labora- 
tory can offer .2 However, the help of the laboratory, as far as blood 
counts are concerned, is frequently just added information. The 
clinician, as a rule, can tell when a patient is acutely ill. In a 
typical acute infection like lobar pneumonia the appearance and 
complaints of the subject, the physical signs which can be elicited, 
and the temperature, pulse and respirations offer a definite picture 
which indicates that a person is sick. It is much more difficult to 
determine when a patient is well, and it is during recovery and 
convalescence that the hemogram can be of decided help. Most 
physicians and hospitals have a routine .in gauging convalescence. 
In acute lobar pneumonia a patient is usually permitted to leave 
his bed after his temperature has been normal for 10 days. After 
an attack of grippe many patients are no longer confined to bed 
after four days of normal temperature. In such diseases as acute 
rheumatic fever bed care is much more variable, but judging from 
the frequency of complications and recurrences no definite idea is 
prevalent among physicians as to when the phase of convalescence 
has ended and that of recovery begun. Swift® emphasizes the need 
for convalescent care in rheumatic fever long after the symptoms 
and signs of the acute disease have disappeared. This indicates 
how unreliable the patients’ symptoms and signs are in this condition 
as evidence of recovery. 

It is obvious that no two patients are alike in illness or in recovery 
from illness and that a blanket rule of a given number of days of 
convalescent bed care may be insufficient for some patients and 
too much for others. It is a common experience that a certain 
number of patients feel in excellent condition after leaving their 
beds and others, after an apparently similar illness and similar 
convalescent course, feel decidedly below par. 

* This report was made possible through, the courtesy of Prof. Victor Schilling, 
under whose direction the author worked for, 'part of this study. 

This investigation was supported in part by the Committee for the Encouragement 
of Medical Research. 
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At the suggestion of Prof. Victor Schilling, a study was undertaken 
to see if,_ in patients suffering from various acute infections, some 
information could be obtained from the hemogram or Schilling 
index as to the progress of convalescence. 

The technique used was similar to that employed in the previous 
study of the acute phase of infectious diseases.^ Total white blood 
cell counts were made vdth standardized pipettes, as far as possible 
under Garrey’s^ basal conditions at regular intervals. The Schilling 
counts were made from eoverslips, stained mth Wright’s stain and 
prepared at the same time that the blood was drawn for white cell 
counts. Table 1, illustrates the values considered normal for the 
different cells in this work. Basophils are not given because they 
play no important part in this study. Between 6000 and 8000 is 
called a normal total count. Both percentages and absolute values 
were determined, but the latter were found to be of much less value 
than the percentage determinations because of the great variation 
of total count in different phases of pathologic conditions. 

Table 1, — Normal Valtjes op Cells (Based on About 250 Cases). 


Immature polymorphonuclears: 


Myelocytes , 



Young forms 

Per cent. 

per, cu. ram. 

Band forms 

... 4-7 

24O-5G0 

Mature polymorphonuclears . . 

. . . 50-65 

3000-5200 

Lymphocytes 

. . . 20-38' 

1200-3000 

Monocytes 

. . . 3-10 

ISOSOO 

Eosinophils 

. . . 0.5-3 

30-240 


About 200 patients were studied, a few on the wards of the First 
Medical Clinic of the Charitekrankenhaus, Berlin, and most on the 
wards and in the out-patient department of the Second Medical 
Dhdsion of Bellevue Hospital. The diseases followed were: pneu- 
monia, rheumatic fei^er, infectious arthritis, acute tonsillitis, scarlet 
fever, er}'’sipelas, cerebrospinal meningitis and lymphangitis. 

All these patients showed minor variations in their counts, espe- 
cially in the degree and duration of the rise of certain forms. Also 
various diseases presented somewhat different patterns. But in 
general, convalescence from all the infections studied produced 
hemograms which were remarkably constant. 

During the active infection the heniogram shows an increase in 
immature polymorphonuclear cells (“shift to the left”), and a 
depression of Ijnnphocjdes, monocji:es and eosinophils. Tliese 
changes are botdi relative and absolute. As the intensity of the 
infection subsides there is a decrease in the number of immature 
polymorphonuclear cells and the monocjdes increase abruptl 3 ^ In 
soine conditions like pneumonia this increase in monocytes muy 
last a ver}" short time, sometimes for only 24 hours. As com’ales- 
cence progresses tlie immature polymorphonuclears return to nor- 
mal, the monocjdes decrease and the Ijmiphoc^-tes and cosinoplius 
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increase. Complete recovery is usually accompanied by a return 
of the hemogram to normal. 

There are many variations of this process. In some infections, 
such as infectious arthritis, the high monoc^de phase may last a 
long time. In diseases like rheumatic fever, scarlet fever, tonsillitis 
and in a few patients vdth pneumonia the eosinophilic increase 
(from 5 to 17 per cent) may occur early in convalescence and recur 
late in convalescence or may persist a long time. The duration of 
the high lymphocyte count may vary markedly in individual cases. 
Moreover the various phases may overlap. 

■ immature polys Dadult polys EJlymphocy'tes Smonocytes ^EOSINOPHILES 

Chart I. — Deaignation of various white blood cells in charts. 


To obtain a clearer view of the hemogram in convalescence a 
few cases may be selected as illustrations. In the charts to be 
presented Chart I illustrates the manner of designating the various 
cells: Solid black represents immature polymorphonuclears; clear 
area, adult polymorphonuclears; diagonally lined, lymphocytes; 
stippled area, monocytes; horizontally lined, eosinophils.' As men- 
tioned previously, basophils were not included because they have 
no importance in this study. In some of the tables the total values 
are included as well as percentages, but as will be demonstrated in 
one of the charts (Chart V), the striking features of this study are 
evident, regardless of whether percentages or total counts are used. 

In the first place. Chart II and the accompanying Table II show 
the course of hematologic events in an acute infection with fatal 
outcome. 

Case Abstracts. Case 1. — This patient (J. O’B.), in brief, was a male, 
aged 37 years, admitted with a history of a cough for 4 weeks and a sudden 
chill, cough and generalized pains 3 days before admission. His left upper 
lobe showed classical signs of consolidation and he died 6 days after his 
admission. 

The chart shows that on admission his temperature was 105° F., and 
he had a marked increase in his inunature polymorphonuclear cells (54 
per cent), with a depression of his lymphocytes and monocytes (3 and 6 per 
cent respectively) and an absence of eosinophils. His condition improved 
in the next 3 days so that his temperature dropped to 101 ° F., his immature 
poljanorphonuclears declined and there was a slight rise of his lymphocytes 
and a marked rise of liis monocytes (18 per cent on January 13). But 
2 days before his death (and the day before to a marked extent) there was 
a definite increase in his immature polymorphonuclears. On the day he 
died his immature polymorphonuclears numbered 67 per cent and his 
lymphocytes and monocytes were markedly depressed (4 per cent each), 
with a complete absence of eosinophils. 

This case, therefore, illustrates the cardinal features of bad 
prognosis as far as the hemogram is concerned : increase of immature 
polymorphonuclears, decrease of lymphocjdes, monoc^Tes and 
absence or marked depression of eosinophils. 
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With this case in mind it may be of interest to study the results 
obtained in an indmdual who recovered from an attack of lobar 
pneiimoma. 


’if '/i2 i/o '/m 'Its 



Chart II. — Hemogram of patient J. O'B., who died from lobar pneumonia. 


Table 2. — Hemogram of Case I; Died From Lobar Pneumonia.* 


Date. 

W.B.C. 

Immature 

polys. 

Adult polys. 

Lj-mpho- 

cytes. 

j Monocj’tes. 

Eosinophils. 

Per 

cent- 

Total. 

Per 

cent. 

■Total. 

Per 

cent. 

Total. 

Per 

Cent. 

Total. 

Per 

cent. 

Total. 

1929 

Jan. 11 

7.5 

54 

4.1 

37 

•2.S 

3 

.225 

6 

.450 

0 

0 

12 . . 

7.0 

29 

2.0 

40 

3.2 

13 

.900 

12 

.S50 

0 

0 

13 . . 

7.6 

35 

2.7 

39 

• 2.9 

8 

.COO 

IS 

1. 350 

0 

0 

14 . . 

11.0 

54 

5.9 

41 

4.5 

1 

.100 

4 

.450 

0 

0 

15 . . 

10.1 

D7 

e.s 

24 

2.4 

4 

.400 

4 

.400 

0 

0 


* In tliis and subsequent tables all white cell counts are recorded in thousands 
per cu. mm. 


Case 2. — The patient (S. K.), represented by Chart III and- the accom- 
panying Table 3, was admitted with the history of hawng had a chill 3 days 
before admission, complaining of general aches, nausea, vomiting, slight 
productive cough and having sh’ght pain in his upper cliest. Upon exam- 
ination he had some polj’pnea, slight cA^anosis, rusty sputum and he looked 
acutely ill. His throat was injected and over his right apex, dorni to tlie 
tliird rib, he showed dullness and diminished intensity of breath sounds. 
His exjiiratory sounds were bronchial in character, as was lus whispered 
and spoken voice, and his fremitus was slightly increased. Numerous 
crepitant rales were heard on inspiration. A Roentgen ray plate showctj 
engorgement of his entire right lung. Tj’pe II pneumococcus was recovered 
from his sputum. 
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The chart shows that on November 19 he had a marked relapse with 
rise of temperature to 103° F., an increase of immature polymorphonuclears 
to 49 per cent and a depression of lymphocytes (10 per cent), monocytes^ 
(5 per cent) and eosinophils (0 per cent). On the next day his monocytes 
began to rise and attained 17 per cent within 2 days, as his immature 
polymoi^honuclears fell. As his convalescence progressed his lyrnphocytes 
and eosinophils began to increase in number. Unfortunately this patient 
left the hospital before his further course could be studied. But in patients 
who have been followed a Ijmiphocyte count above 40 per cent persists often 
for weeks. 


In k In ho kx h? hi l?s h hi ho 



Chart III. — Hemogram of patient S. K., who recovered from lobar pneumonia. 


Table 3. — Hemogram of Case 2; Recovered From Lobar Pneumonia. 


Date. 

W.B.C. 

Immature 

polya. 

Adult polys. 

Lympho- 

cytes. 

Monocytes. 

Eosinophils. 




Total. 

Per 

cent. 

8^201 



Per 

cent. 

Total. 

1928 

Nov. IG . 

26. 0 

29 

7.5 

55 

14.3 

12 

3.1 

4 

1.0 

0 

0 

19 . . 

18.3 

49 

9.0 

3G 

6.G 

10 

1.8 

5 

.9 

0 

0 

20 . . 


37 

11.5 

51 

15.8 

2 

.G 

10 

3.1 

0 

0 

21 . . 

32.8 

40 

13.1 

42 

13.8 

0 

2.0 

12 

3.9 

0 

0 

22 . . 

18.8 

13 

2.4 

51 

9.0 

19 

3.G 

17 

3.2 

2 

.375 

23 . . 

17.4 

18 

3.1 

47 

8.2 

22 

3.8 

10 

1.7 

3 

.525 

24 . . 

14.1 

mM 

1.0 

50 

7.1 

23 

3.2 

IG 

2.3 

4 

.5.50 

26 . . 

13.0 


1.4 

G4 

9.3 

12 

1.0 

12 

1.6 

1 

.125 

28 . . 

9.1 

4 

.35 

51 

4.0 

30 

2.7 

11 

1.0 

4 

.350 


The next 3 cases illustrate one of the most interesting features 
of the hemogram, its meaning in complications. 

Case 3. — The first of these, shown by Chart W and its accompany- 
ing Table 4, represents the findings in a woman (V. S.), aged 39 years, 
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Chart IV. — Ilemogrnm of paticivt V. S., wEo recovered from pneumonia after a complicating pleuritis. 


eeznikoff: convalescence from infectious diseases 173 

admitted for pain in her right chest, chilliness, fever and general muscular 
pain for 4 days. Previous to this acute onset she had a productive cough 
for 2 months and complained of occasional head colds. On examination 
she appeared acutely ill, dyspneic and had rusty sputum. Her right side 
from the second to the eighth rib posteriorly was dull and the voice sounds 
were increased in intensity. Fine rflles were scattered over tliis area. The 
blood culture was negative and the sputum showed Type II pneumococcus. 

i 

TabI/E 4. — Hemogram of Case 3; Recovered From Pneumonia After 
A Complicating Pleuritis. 


Date. 


W.B.C. 

Immature 

polys. 

Adult polys. 

Lympho- 

cytes. 

Monocytes. 

Eosinophils. 


Per 

cent. 

Total. 

Per 

cent. 

Total. 

Per 

cent. 

mm 

Per 

cent. 


Per 

cent. 

Total. 

1930 
Nov. 28 . 


12.7 

20 

2.5 

57 

7.2 


1.3 

12 

1.5 

2 

.250 

29 . 


7.2 

27 

1.9 

50 

3.0 


1.1 

7 

.5 

1 

.075 

30 . 


9.G 

22 

2.1 

38 

3.6 


2.2 

14 

1.3 

2 

.200 

Dec. 1 . 


12.0 

21 

2.5 

58 

7.1 

9 

1.1 

10 

1.2 

2 

.250 

2 . 


10. 0 

21 

3.4 

52 

8.3 

16 

2.0 

8 

1.3 

2 

.325 

3 . 



19 

2.1 

55 

0.1 

19 

2.1 

7 

.775 

2 

.225 

4 . 


8.2 

14 

1.1 

51 

4.2 

25 

2.1 

7 

.575 

2 

.150 

5 . 


8.1 

15 

1.2 

00 

4.9 

19 

1.5 

4 

.325 

1 

.075 

6 . 


10.8 

11 

1.2 

00 

0.5 

19 

2.1 

8 

.85 

1 

.100 

7 . 

_ 

8.0 

15 

1.2 

58 

4.0 

20 

1.6 

5 

.4 

1 

.075 

8 . 


12.8 

14 

1.8 

55 

7.0 

25 

3.2 

3 

.375 

2 

.250 

9 . 


7.0 

11 

.85 

58 

4.4 

22 

1.7 

5 

.375 

3 

.225 

10 . 


7.8 

0 

.45 

54 

4.2 

32 

2.5 

C 

.45- 

2 

.150 

11 . 


0.0 


.425 

GO 

3.0 

25 

1.5 

4 

.25 

3 

.175 

12 . 


5.5 


.55 

53 

•2.9 

29 

1.6 

7 

.4 

3 

.150 

13 . 


8.1 


.575 

51 

4.1 

33 

2.7 

5 

.4 

3 

.2.50 

18 . 


0.7 

8 

.525 

57 

3.8 

20 

1.7 

5 

.325 

4 

.250 

1931 
Jan. 21 . 


5.8. 

12 

.7 

43 

2.0 

26 

1.5 

13 

.75 

0 

.350 

22 . 


0.1 

13 

.8 

43 

2.0 

27 

1.0 

11 

.675 

5 

.300 

Feb. 17 . 


4.7 

7 

.325 

53 

2.5 

27 

1.2 

10 

.475 

3 

.150 


The important features of this case are: (a) The maintenance 
of a fairly high immature polymorphonuclear count vith the initial 
defervescence (December 1, 1930) suggesting a possible complica- 
tion, followed b}'' rather marked pleuritis; {b) the failure of a sus- 
tained high lymphocyte count; (c) the early appearance and per- 
sistence of eosinophils. This type of patient, who convalesces 
slowly, or develops a complication follovdng the acute illness, 
invariably shows a tardy response of lymphocytes. 

Case 4. — P. C. represents another case in which there is a difficulty in 
maintaining a sustained Ijrmphocytosis during convalescence. This patient 
had a left lower lobar pneumonia with Friedlander bacillus as a causative 
organism. Although at times he would show as many as 39 per cent 
lymphocytes, this was transitory and thej'^ would sink soon below 20 per 
cent. Not for 2 months did he show a high sustained Ijunphocyte count. 
This organism is prone to cause chronic pulmonar}'^ abscesses, and during 
tliis patient’s convalescence he frequently expectorated large amounts of 
pus and Roentgen ray films showed suggestive shadows. It was not 
surprising, therefore, that 5 months after discharge he returned vdth an 
acute infection, chest pain and Friedlander bacilli were stiU recoverable 
from his sputum. Table 5 shows the blood counts. 
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Table 5.— Hemogram of Case 4 ; Following a Pulmonary Friedlander Bacillus 
Infection, Developed a Relapse After Several Months. 


Date. 

W.B.C., 

Immature 

polys. 

Adult polj's. 

LjTnpho- 

cytea. 

Monocytes. 

Eosinophils. 


total. 

Per 

cent. 

Total 

Per 

cent. 

Total 

Per 

cent. 

Total 

Per 

cent. 

Total. 

Per 

cent. 

TotnI. 

1930 

Oct. 18 . . 

20.6 

20 

2.5 

26 

5.6 

>20 

4.1 

30 

12.6 

4 

.825 

19 . 

13. S 

14 

1.9 

32 

4,4 

25 

2.1 

27 

17 

3.7 

9 

.275 

20 . . 

23.2 

21 

4.9 

31 

5.4 

29 

7.0 

3.9 

2 

.450 

21 . 

22 . . 

22.0 

24 

5.3 

44 

9.9 

20 

4.4 

10 

2.2 

9 

.450 

18.0 

13 

2.3 

41 

7.4 

32 

5.S 

10 

1.8 

3 


23 . . 

22. S 

8 

1.8 

ss 

13.2 

22 

5.0 

10 

2.3 

2 

.450 

24 . . 

24. G 

8 

2.0 

64 

16.2 

oo 

5.4 

4 

1.0 

2 

,500 

25 . . 

13. S 

8 

1.1 

63 

8.8 

20 

2.8 

s 

1.1 

1 

.150 

26 . . 

15.6 

9 

1.4 

52 

8.3 

29 

3.5 

s 

1.2 

9 

.300 

27 . . 

11.2 

6 

. 67 5 

47 

5.4 

36 

4.0 

9 

1.0 

9 

.225 

28 . . 

17.0 

6 

1.0 

59 

10.0 

27 

4.6 

6 

1.0 

9 

.350 

29 . . 

16.6 

9 

1.5 

49 

8.1 

32 

5.3 

s 

1.3 

2 

.325 

30 . . 

20.6 

8 

1.6 

37 

7.6 

39 

S.2 

14 

2.9 

9 

.400 

31 . . 

18.4 

9 

1.7 

48 

9.0 

30 

5.5 

11 

'2.0 

9 

.350 

Nov. 1 . 

lO.S 

7 

.70 

51 

5.8 

29 

4.1 

9 

.975 

4 

.425 

3 . . 

13.0 

8 

1.0 

51' 

6.8 

30 

3.9 

s 

1.0 

3 

.400 

4 . . 

16.0 

o 

.8 

62 

10.1 

IS 

2.9 

12 

1.9 

3 

.475 

Jan. 9 . 

9.8 

5 

.5 

40 

3.9 

42 

4.1 

n 

.875 

4 

.400 

11 . . 

8.7 

7 

.6 

38 

3.5 

36 

3.2 

14 

1.2 

5 

.450 

Discharged 
May IS , 

12.4 

23 

2.9 

46 

5.7 

15 

1.9 

13 

1.6 

2 

.250 


Cap 5. — A man (F. R.), suffering from T3'pe I pneumococcus, with 300 
colonip per cubic centimeter of blood, recovered from Ms acute pulmonic 
condition after being given massive doses of serum and developed a post- 
pneumonic arthritis. Table 6 is an abbre\uated account of his hemogram 
which was studied dail}". On admission (Januar}! 20, 1931) he had a 
fairly low total count and had a marked “shift to the left" with a depres- 
sion of IjTnphocji^s, monocj4es and eosinophils and his temperature was 
104° F. For the next 5 daj^s his condition continued precarious, with sus- 
tained fever, marked “shift to the left” and his total white blood count 
increased. On Januarj'^ 24 his culture was negative, his temperature 
dropped to 100° F. on Januarj^ 25 and his immature polj’morphonuclears 
decreased markedly on Januarj^ 26. Although the patient felt verj' much 
better at that time, nevertheless there was no further reduction of imma- 
ture polj’morphonuclears and no rise in monocj'tes. On Febwarj’ 2 he 
complained of left sternocla^’icular and shoulder-joint pain which was at 
first considered a serum reaction. However, this pain did not disappear 
and it was not until Februarj’ 8 that a moderate rise in monocj’tes occurred. 
During the next few daj’s manj’ boils appeared, widelj' distributed over 
his bodj’, which jdelded Staphj’lococcus albus. On Februarj’ 2p Ms lumbar 
joints were involved. Dailj’ counts were performed until his discharge, 
and although he had an occasional Ij’mphocj’te rise (hlarcli 7 and March 15) 
tliis was oMj’ transitorj’ and the same was true of the eosinophil response 
(hlarch 16 and March 21). '\’iTien he was finallj’ discharged to a convales- 
cent home (March 23), 2 months after admission, he still had an abnormally 
high immature polj’moiphonuclear count, a low Ij’inphocj’te count and 
functional and Roentgen raj’ e'vidence of a chronic inflammatorv process 
of the left shoulder, sternocla^’icular and of the lumbar vertebral joints. 

The striking facts of this case are the persistence of a high imma- 
ture polymorphonuclear count and the failure of the Ij-mplmcj-tcs 
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to rise. The latter finding is almost diagnostic of delay in the 
convalescent phase. 


Tablt3 6. — Hemogram op Case 5; Suffering From Pneumonia, Developed 
Polyarthritis During Recovery. 


Date. 

W.B.C. 

Immature 
polys, 
per cent. 

Adult 
polys, 
per cent. 

Lympho- 
cytes, 
per cent. 

Monocytes, 
per cent. 

Eosinophils, 
per cent. 

1931 

Jan. 20 . 

7.4 

37 

55 

6 

2 

0 

21 . . 

18.2 

72 

22 

5 

1 

0 

22 . . 

'15.8 

76 

21 

2 

1 

0 

23 . . 

21.0 

59 

35 

5 

1 

0 

. 24 . . 

16.2 

46 

48 

4 

2 

0 

25 . . 

13.8 

53 

35 

6 

3 

1 

26 . . 

12.6 

30 

47 

13 

7 

0 

28 . . 

13.4 

26 

67 

3 

4 

0 

30 . . 

9.8 

25 

56 

11 

6 

1 

Feb. 2 . . 

11.0 

23 

61 

9 

5 

1 

8 . . 

12.4 

20 

49 

17 

12 

0 

13 . . 

9.0 

21 

54 

18 

6 

1 

15 . . 

14.4 

25 

55 

14 

5 

0 

17 . . 

13.4 

26 

60 

10 

4 

0 

19 . . 

9.0 

16 

55 

19 

8 

1 

21 . . 

9.1 

14 

63 

19 

3 

1 

23 . . 

8.4 

21 

62 

12 

5 

0 

25 . . 

11.1 

22 

47 

20 

8 

2 

20 . . 

13.0 

18 

53 

19 

8 

1 

Mar. G . 

9.6 

19 

58 

10 

10 

1 

7 . . 

13.0 

13 

40 

31 

13 

2 

8 . . 

11.3 

14 

56 

17 

10 

2 ' 

14 . , 

13.3 

21 

49 

18 

9 

3 

15 . . 

11.6 

15 

43 

27 

11 

3 

16 . . 

15.2 

24 

51 

14 

0 

4 

17 . . 

13.6 

21 

51 

15 

10 

2 

21 . . 

11.3 

22 

48 

19 

6 

5. 

22 . . 

11.0 

25 

53 

12 

7 

2 

23 . . 

11.2 

20 

51 

18 

10 

1 


While delay in convalescence is being considered it might be of 
interest to present the hemograms of 2 patients suffering from acute 
rheumatic fever. (Chart V and Table 7 ; and Table 8.) Both per 
cent and total values are charted in Chart V to show that no appre- 
ciable difference can be demonstrated graphically. 

Case 6.— J. O’C. was admitted suffering from joint pain of a few days’ 
duration. He responded well to salicylates, liis temperature dropped 
promptly and he left the hospital against advice 15 days after admission. 
One day after discharge his pain recurred and he entered the ward 1 week 
later ■with a distinct cardiac lesion. After a week in the hospital he left 
again against advice and returned 5 days later to the out-patient department 
with moderate pain, but refused to enter the ward. 

The hemogram (Chart V, Table 7) shows that at no time did his imma- 
ture peljunorphonuclears fall to normal. _His monocytes were high early 
in Iris illness, a characteristic of joint inAmlvement. His Ijmiphocytes 
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began to rise, suggesting beginmng convalescence, but this increase was 
not sustained. He had an occasional eosinophil rise. 


3 /<] 3 /iq 3/2^ -1/3 



Chart V. — Hemogram of patient J. O’C., suffering from rheumatic fever, who 
developed a cardiac lesion. 


Table 7. — Hemogram op Case 6; Suffering From Rheumatic Fever, Developed 

A Cardiac Lesion. 


Date. 

W.B.C. 

Immature 
polys, 
per cent. 

Adult 
polys, 
per cent. 

Lympho- 
cytes, 
per cent. 

Monocytes, 
per cent. 

Dosinophils, 
per cent. 

1931 







Mar. 9 . 

5.3 

13 

50 

16 

20 

1 

19 . . 

5.3 

18 

30 

34 

14 

4 

24 . . 

6.0 

18 

26 

24 

■ 20 

2 

Left the hospi 

tal against 

adHce 





Apr. 3 . . 

4.6 

18 

. 26 

38 

13 

5 

10 . . 

0.9 

17 

24 

43 

14 

0 

Loft the hospi 

tal against 

advice 





Apr. 5 . 

0 . P. D. 

10.2 

10 

61 

24 

4 

0 


Case 7. — J. D. w'as admitted to the ward with acute joints and insisted 
upon leaving 1 week after admission because he felt perfectl}' well. But 
5 daj's later he returned not onij’’ ivith acute joints but with signs sugges- 
tive of a mitral lesion. This time he remained in bed for 6 weeks. He 
returned 3 weeks after discharge to the out-patient department feeling 
well. This patient’s hemogram (Table S) indicated no evddence of con- 
valescence upon his first discharge from the hospital. But on lus return 
to the out-patient department his hemogram suggested that he was m a 
convalescent stage as judged principalb-^ bj' his high ^unphocyte count. 
It is of interest to note that in this case there was very little rise m mono- 
cjlcs, a marked increase of which is common in joint involvement, but a 
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characteristic eosinophilia was present which is typical in most rheumatic 
fever patients. This patient’s sedimentation rate, corrected for cell vol- 
ume, was 1.9 on February 28, 1931 and 0.48 on March 15. The latter rate 
is found in convalescents. 


Table 8. — Hemogram of Case 7; Had a Relapse in the Course of Rheumatic 

Fever. 


Date. 

W.B.C. 

Immature 
polys, 
per cent. 

Adult 
polys, 
per cent. 

Lympho- 
cytes, 
per cent. 

Monocj'tes, 
per cent. 

Eosinophils, 
per cent. 

1931 





j 

1 

Mar. 12 . 

6.2 

13 

47 

29 1 

7 

3 

14 . . 

11.5 

10 

70 

15 I 

4 

1 

16 . . 

8.0 

12 

54 

22 1 

7 

5 

19 . . 

Left the hospi 

10.8 

tal against 

16 

advice 

44 

29 1 

1 

i 7 

1 i 

4 

Mar. 24 . . 

5.8 

14 

30 

37 

i 10 

8 

Apr. 2 . 

8.4 

11 

41 

34 

1 7 

7 

9 . . 

7.0 

8 

45 

34 

6- 

7 

16 . . 

5.2 

10 

47 

30 

6 

6 

23 . . 

8.4 

19 

45 

25 

5 

6 

May 5 . 
Discharged 

9.5 

5 

43 

1 37 

8 

5 

May 22 . 

0. P. D. 

7.8 

8 

43 

j 42 

i 

5 

3 


The problem of the relationship of lymphocyte rise to convales- 
cence is of great importance in handling patients. This is especially 
true in those conditions in which serious complications may ensue 
if a patient is considered fully recovered too quickly. In this 
connection it is of interest to present the following case: 


Table 9. — Hemogram of Case 8; Suffered From Rheumatic Fever and Left 
the Hospital While Still Convalescing. 


Date. 

W.B.C. 

Immature 
polys, 
per cent. 

Adult 
polys, 
per cent. 

Lympho- 
cytes, 
per cent. 

Monocytes, 
per cent. 

Eosinophils, 
per cent. 

1930 







Nov. 18 . 

6.7 

12 

58 

20 

9 

1 

19 . . 

10.2 

5 

62 

25 

7 

1 

20 . . 

7.8 

8 

51 

22 

18 

1 

21 . . 

8.7 

4 

56 

26 

12 

2 

22 . . 

4.5 

3 

51 

35 

9 

2 

23 . . 

9.5 

4 

50 

31 

12 

3 

24 . . 

6.9 

3 

43 

46 

4 

4 

25 . . 

6.9 

3 

58 

35 

3 

1 

26 . . 

7.6 

3 

44 

42 

8 

3 

27 . . 

7.1 

2 

46 

45 

5 

2 

28 . . 

7.4 

4 

33 

50 

8 

5 

Dec. 1 . 

6.3 

4 

42 

44 

7 

3 

5 . . 

7.7 

2 

44 

44 

6 

4 


Case 8. — A j'oung man (C. C.), who came in suffering from acute rheu- 
matic fever, defervesced rapidb^, showed no evidence of joint involvement 
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in a few days and his immature polj'morphonuclear count became normal 
2 daj's after admission and 6 daj^s after the onset of his illness. However, 
his lymphocyte count (Table 9) which rose promptly was still high when 
he was discharged. Unfortunatelj’^ he did not return for further study. 


It might be of interest to study some other hemograms which 
show characteristic features. The findings in acute tonsillitis are 
striking. 

Case 9. — Table 10 illustrates the blood counts in an adult female (A. W.), 
admitted with a temperature of 102° F. and an acutely inflamed throat. 
Within 48 hours her temperature dropped and her general and local 
condition improved. In about a week she felt normal. 


Table 10. — Hemogram of Case 9; Suffered From Acute Tonsillitis. 


Date. 

W.B.C. 

Immature 
polys, 
per cent. 

Adult 
polys, 
per cent. 

Lympho- 
cytes, 
per cent. 

Monocytes, 
per cent. 

Eosinophils, 
per cent. 

' 

1929 

Nov. 30 . . 

12.0 

27 

49 

12 

11 

1 

Dec. 1 . 

8.2 

27 

38 

15 

15 

5 

2 . . 

6.9 

27 

25 

29 

12 

7 

3 . . 

5.2 

11 

32 

38 

13 

6 

4 . . 

7.1 

13 

48 

24 

8 

7 

5 . . 

6.2 

5 

48 

33 


4 

9 . . 

8.9 

4 

39 

41 


4 

12 . . 

6.4 

6 

40 

39 


1 

16 . . 

5.2 

4 

36 

46 

9 

5 

IS . . 

6.4 

5 

49 

36 

6 

4 


' Case 10. — Table 11 shows a hemogram of a j'oung male (J. S.), who 
developed acute tonsillitis during the course of convalescence from tj^ihokl 
fever. He ran a fever A'arying from 101° to 104.5° F. for 4 days. His 
hemogram starts on the third day of his acute illness. 

Table 11. — Hemogram of Case 10; Developed Acute Tonsillitis During the 


Course of Convalescence From Typhoid Fever. 


Date. 

W.B.C. 

Immature 
polys, 
per cent. 

polys, 
per « nt. 

Ljmipho- 
cytes, 
per cent. 

Monocytes, 
per cent. 

Eosinophils, 
per cent. 

1930 

Oct. 14 . . 

14.6 

. 23 

50 

21 

5 

1 

15 . . 

12.4 

13 

39 

29 

13 

0 

16 . . 

9.5 

8 

32 

47 

9 

4. 

17 . . 

10.0 

9 

41 

34 

7 

9 

18 . . 

13.0 

10 

31 

34 

s 

17 

19 . . 

13.0 

9 

39 

40 

0 

0 

20 . . 

13.7 

9 

47 

28 

0 

10 

23 . . 

15.4 

6 

45 

37 

7 

5 

25 . . 

13. S 

4 

43 

38 

5 

10 

27 . . 

10.0 

5 

43 

40 

4 

s 

29 . . 

7.1 

0 

36 

48 

4 

G 


9.5 

3 

37 

50 

— 

G 

G . . 

14.4 

3 

41 

39 


G 

24 . . 

8.1 

3 

43 

38 

■■ 

11 
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In both cases the striking feature is a high and sustained eosino- 
phil count and the rapid, attainment of a high lymphocji:e count 
immediately upon recovery or almost as soon as the immature 
polymorphonuclears dropped to normal. 

The next 2 cases illustrate the hemograms in 2 patients suffering 
from meningococcus meningitis. 

Case 11.— Table 12 shows the blood findings in a Puerto Rican girl (I. L.) , 
aged 14 years, who was acutely ill on admission and responded rapidly to 
serum. The counts of November 21 and November 26 were performed 
during her reaction to serum. 

Table 12.— Hemogram of Case 11; Suffered From Meningococcus Meningitis. 


Date. 

W.B.C. 

Immature 
polys, 
per cent. 

Adult 
polys, 
per cent. 

Lymplio- 
cytes, 
per cent. 

Monocytes, 
per cent. 

EoBinopliils, 
per cent. 

1928 

Nov. 6 . 

11.7 

36 

44 

9 

10 

1 

9 . . 

10.4 

31 

22. 

30 

15 

1 

12 . . 

15.4 

23 

47 

23 

5 

2 

13 . . 

15.1 

11 

60 

22 

3 

4 

14 . . 

19.4 

6 

59 

25 

9 

1 

IG . . 

11.2 

6 

45 

37 

9 

3 

21 . . 

7.3 

10 

44 

39 

5 

2 

26 . . 

8.2 

5 

33 

55 

2 

5 


Case 12,— Table 13 gives the findings in the case of a boy, aged 12 years 
(R. G.), during his convalescence. 

In both patients a high l 5 nnphocytic count was obtained as convalescence 
progressed and an increase of eosinophils. 

Table 13. — Hemogram of Case 12; Suffered From Meningococcus Meningitis. 


Date. 

W.B.C. 

Immature 
polys, 
per cent. 

Adult 
polys, 
per cent. 

Lympho- 
cytes, 
per cent. 

Monocytes, 
per cent. 

Eosinophils, 
per cent. 

1930 

Nov. 11 . 

5.9 

8 


25 

15 

2 

12 . . 

3.3 

7 


27 

6 

5 

13 . . 

3.8 

5 


28 

8 

3 

14 . . 

4.6 

6 

51 

33 

6 

4 

15 . . 

4.0 

6 

44 

39 

6 

5 

16 . . 

6.1 

7 

41 

40 

9 

3 

20 . . 

5.5 

6 

41 

39 

10 

4 


Case 13. — Table 14 shows the results obtained in a male patient (T. N.), 
aged 66 j-^ears, who developed a lymphangitis of his right leg following a 
superficial injury. His temperature was 103° F. on admission and dropped, 
after local treatment, in 4 days. Tliis hemogram shows the occurrence of 
a liigh eosinophil count early in recovery and the maintenance of a liigh 
ljTnphocj’’te count for a considerable period after Ins immature poljunorpho- 
nuclears returned to normal. 
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Table 14. Hemogram of Case 13; Developed Lymphangitis. 


Date. 

W.B.C. 

Immature 
polys, 
per cent. 

Adult 
polys, 
per cent. 

Lympho- 
ejics, 
per cent. 

Monocytes, 
per cent. 

Eosinophils, 
per cent. 

i930 







Oct. 9 . . 

6.9 

33 

34 

12 

19 

2 

10 . . 

11.0 

28 

48 

7 

15 

2 

11 . . 

10.0 

15 

57 

12 

11 

5 

12 . . 

9.3 

16 

24 

27 

27 

6 

13 . . 

8.2 

17 

34 

23 

19 

7 

14 . . 

6.5 

11 

52 

26 

7 

4 

15 . . 

9.3 

9 

36 

44 

8 

3 

16 . . 

9.1 

5 

28 

52 

12 

3 

17 . . 

8.9 

3 

43 

36 

14 

4 

IS . . 

14.9 

5 

43 

42 

9 

1 

19 . . 

8.0 

. 5 

26 

57 

9 

3 

20 . . 

11.5 

4 

41 

49 

5 

1 

21 . . 

9.1 

7 

39 

48 

5 

1 

22 

8.6 

4 

47 

43 

4 

2 

24 . . 

10.6 

7 

42 

48 

2 

1 


Table 15. — Hemogram of Case 14; Suffered From Scarlet Fever. 


Dnte. 

W.B.C. 

Immature 
polys, 
per cent. 

Adult 
polj's, 
per cent. 

Ljinpho- 
c>-tes, 
per cent. 

Monocytes, 
per cent. 

Eosinopliils, 
per cent. 

1929 

Nov. 22 . . 

8.3 

28 

60 

5 

4 

4 

23 . . 

8.2 

30 

50 

8 

8 

4 

24 . . 

10.6 

37 

41 

10 

7 

5 

25 . . 

15.7 

32 

47 

6 

10 

5 

26 . . 

15.5 

19 

51 

15 

13 

2 

27 . . 

15.0 

17 

52 

13 

16 

2 

28 . . 

17.0 

13 

58 

14 

12 

3 

29 . . 

14.0 

17 1 

49 

16 

16 

2 

30 . . 

11.8 

11 1 

57 

16 

13 

3 

Dec. 1 . 

18.1 

10 1 

72 

10 

5 

3 

2 

12.8 

10 i 

61 

10 

15 

4 

3 . . 

15.3 

7 1 

66 

16 

9 

2 

4 . . 

12.0 

6 i 

67 

16 

7 

4 

5 . . 

9.6 

G i 

45 

26 

14 

9 

6 . . 

11.5 

5 i 

61 

IS 

11 - 

5 

7 . 

14.9 

5 : 

66 ' 

14 

14 

1 

8 . . 

13.0 

3 1 

63 i 

17 

12 

5 

9 . . 

10.9 

3 

65 i 

IS 

7 

7 

10 . . 

8.5 

1 i 

62 1 

29 

10 

S 

11 . . 

9.1 

4 1 

49 I 

27 

11 

9 


i 


5 






Case 14. — Table 15 illustrates the findings in a female patient (G. P.), 
suffering from scarlet fever. The interesting features of this hemogram 
are the" prolonged absence of an adequate lymphoc3'te response and the 
maintenance of a high eosinophil count. This patient entered the ho.spital 
with a temperature of 104° F. In S da3’s it dropped to normal. Two da3-s 
later she received news that her child died and she had a severe emotional 
reaction. Although her temperature rose to 103° F., her hemogram 
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showed no change. In the opinion of Professor Schilling her hemogram 
represented a typical illustration of recovery from the acute illness, but 
the failure of a marked lymphocytic rise to occur indicated a delay in 
convalescence. 

The next 2 cases illustrate the effect of minor complications on 
the hemogram during the course of convalescence. 

Case 15. — Table 16 represents the blood counts in a patient (H. P.), 
suffering from acute lobar pneumonia during the course of his recovery. 
This was uneventful and he showed a typical recovery hemogram -Nvitli a 
return of his immature polymoiphonuclears to normal (“shift to the right”) 
and rise of his Ijunphocytes. On February 18, 1931; he returned to the 
follow-up clinic complaining of an upper respiratory infection and a pain 
in his chest. The latter was found to be due to a shght pleuritis. It is 
of interest to note that his immature polymorphonuclears showed a distinct 
increase and that his lymphoc 3 ’’tes and monocytes were markedly depressed. 


Table 16.— Hemogram or Case 15; Developed a Pleuritis 3 Months After 
Recovery From an Attack of Lobar Pneumonia. 


Date. 

W.B.C. 

Immature 
polys, 
per cent. 

Adult 
polys, 
per cent. 

Lympho- 
cytes, 
per cent. 

Monocytes, 
per cent. 

Eosinopliils, 
per cent. 

1930 







Nov. 18 . . 

11.4 

14 

71 

11 

3 

1 

19 . . 

8.1 

12 

71 

8 , 

8 

1 

20 . . 

12.8 

7 

75 

12 

5 

1 

21 . . 

16.9 

9 

56 

26 

8 

1 

22 . . 

6.2 

5 

57 

25 

12 

1 

23 . . 

8.8 

4 

66 

17 

11 

2 

24 . . 

5.8 

3 

71 

19 

5 

2 

25 . . 

8.7 

10 

70 

13 

5 

2 

26 . . 

5.5 

5 

41 

34 

16 

4 

27 . . 

6.5 

4 

48 

40 

5 

3 

28 . . 

4.3 

2 

49 

34 

10 

5 

Dec. 9 . 

7.6 

6 

46 

39 

8 

1 

1931 







Feb. 18 . 

13.0 

12 

70 

15 

0 

2 


Case 16. — Table 17 illustrates a similar condition. This patient was 
a young man (G. S.), suffering from TjTie I pneumonia from wliich he made 
a rapid and uneventful recovery except for an attack of serum sickness. 
He returned regularly for examination after his discharge. On February 
IS, 1931, his count showed a slight “shift to the left,” although his lympho- 
cytes remained high. Two days after this visit he developed a severe 
tonsillitis. This finding is in keeping with the fact that the blood count 
vdll change as long as 48 hours before the patient shows sjnnptoms or signs 
of an acute infection. This rapid response of the blood cells is also seen 
in this case during liis serum sickness. On December 14, 1930, a count was 
performed shovdrig a sudden depression of liis total count and a marked 
increase of liis eqsinopliils. The blood was obtained for examination at 
IO a.m. Not until 5 p.ai., 7 hours later, did he develop urticaria and joint 
pain. "When last seen this patient was in perfect condition and had a normal 
hemogram, including a normal Ijnnphocyte count. 
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Table 17. Hemogram of Case 16; Developed an Acute Upper Respiratory 
Infection After Convalescence From Lobar Pneumonia. 


Date. 

W.B.C. 

Immature 
polys, 
per cent. 

Adult 
polys, 
per cent. 

Lympho- 
cytcB, 
per cent. 

iMonocytes, 
per cent. 

Eosmopbils, 
per cent. 

1930 







Dec. 12 . 

6.0 

24 

49 

14 

10 

3 

'13 . . 

7.8 

16 

59 

12 

11 

2 

14 . . 

- 4.7 

11 


12 

9 

5 

15 . . 

8.4 

17- 

59 

14 

S 

2 

16 . . 

6.0 

9 

45 . 

27 


2 

17 . . 

10.8 

7 

41 

38 


1 

IS . . 

4.7 

8 

41 

40 


1 

21 . . 

7.8 


47 

35 


4 

24 . . 

7.6 


57 

28 


2 

25 . . 

5.8 


51 

33 


2 

29 . . 

6.0 

6 

52 

32 

6 

4 

1931 







Jan. 13 . 

8.4 


50 

35 

6 

4 

28 . . 

6.2 


44 

38 

11 

1 

F'eb. 18 . 

4.6 


41 

36 

12 

1 

Mar. 25 . 

7.0 

4 

61 

28 

5 

2 


Discussion. In a recent Harvey address Gay® has emphasized 
the importance of the cellular reaction of the body to infection and 
pointed out that in the response of the blood and tissue cells we 
have our most delicate indication of the defense mechanisms. 
Schilling^ has extended this idew to convalescence. His hemogram 
gives us an excellent indication of the three phases in recovery from 
an infection— subsidence of the acute stage, convalescence, complete 
recovery. 

This principle has been used extensively in the study of tubercu- 
losis. This disease lends itself especially well for such research 
because patients have been educated to take a long convalescence 
from the tuberculous infection. Cunningham and Tompkins® and 
Durel® pointed out the importance of a low monocjde-lymphocyte 
ratio for favorable prognosis. Bredicki® applied the details of the 
Schilling hemogram to tuberculosis, and concluded that this was the 
best single guide of the progress of the disease. Dunlop'^ came to 
the same conclusion. Brock** and Guggenlieim*® pointed out that 
the acute septic state of tuberculosis shows the same bloody picture 
as any other acute infection and that only as localization and 
recovery occur does the hemogram give special details of the pro- 
gress of tlie patient. It should be emphasized, however, that 
tuberculosis shows no different hemogram even in convalescence 
than any other infection. Only the duration of tlie various phases 
differs. An important practical use of the hemogram was made by 
Griesbach.** He applied this to pneumothorax therapy and found 
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that the air might be removed with complete recovery after the 
lymphocytes return to normal. Doan and Sabin^® have studied 
the relation of cell response in tuberculosis by using the chemical 
derivatives from the organism and have thrown much light on the 
mechanisms involved. 

Stuppy, Cannon and. Falk^® report an interesting experiment 
showing, they believe, that the cellular response is allergic in nature. 
In their work they found that experimental pneumonia produced in 
rabbits caused the appearance mostly of polymorphonuclear cells 
in the lungs. If the rabbits were immunized first with vaccine the 
histologic picture presented mostly histiocytes and some eosinophils. 
This illustrates strikingly the variation of cellular response to the 
same infection with variation in resistance. 

The relation of the various types of cells to each other is of great 
interest and importance. It is obvious that one type of cell can 
have a depressing influence on other types.^^ This is seen in the 
relatively as well as absolutely low lymphocyte and monocyte 
counts when there is a predominance of immature polymorphonu- 
clears. Eosinophils are usually considered as evidence of some 
allergic effect.^® Certainly it is true that in most conditions in 
which a distinct allergic response is seen one flnds the highest and 
most sustained eosinophil count, e. g., scarlet fever, acute ton- 
sillitis and erysipelas. Incidentally these conditions are all caused 
by some form of hemolytic streptococcus. In some cases of rheu- 
matic fever eosinophilia is prominent during convalescence.®®'^^ 
The importance of eosinophilia depends upon the relation of com- 
plications to an allergic state.®®*®® 

The most important practical consideration in studying the 
hemogram is to remember that it is only one nonspecific laboratory 
factor and to be of any help in a general' clinical consideration it is 
necessary to make sequential counts at frequent intervals rather 
than isolated determinations. What a patient shows at a particular 
moment is only of importance in so far as it throws light on the 
direction a patient is going. 

Conclusions. 1. In recovery from an acute infectious disease 
three more or less distinct phases may be demarcated by the hemo- 
gram ; subsidence of the acute stage, convalescence, complete return 
to normal. 

2. The subsidence of the acute stage is characterized by a decrease 
in immature polymorphonuclears and a marked, even if transitory, 
rise in monocytes. 

3. Convalescence is characterized by a normal immature poly- 
morphonuclear count, a marked rise in lymphocytes (often above 
40 per cent) and a variable eosinophilia. 

4. Complete recovery is characterized by a return of the lympho- 
cytes to a normal range. 
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ACHLORHYDRIA WITH A REVIEW OF 210 CASES IN PATIENTS 
WITH GASTROINTESTINAL COMPLAINTS.* 

By H. L. Bockus, M.D., 

PROFESSOR OF GASTROENTEROLOGY, 

J. Bank, M.D., 

ASSOCIATE IN GASTROENTEROLOGY, 

^ AND 

J. H. Willard, M.D., 

ASSISTANT IN GASTROENTEROLOGY. 

PHILADELPHIA, PA. 

(From the Gastrointestinal Services, Graduate Hospital -of the University of Penn- 
sylvania and Presbyterian Hospital.) 


Following the introduction of the fractional metliod of gastric 
analysis by Rehfuss,^ it soon became obvious that a diagnosis of 
achylia gastrica based upon a single extraction of stomach contents 
was often erroneous. Eggleston^ in a large series of cases compared 
the Rehfuss method with the older single extraction Ewald test and 
noted tlie incidence of achlorhydria to be twice as great by the latter 
method. Later it was found that a single fractional analysis is not 
infallible in the diagnosis of achlorhydria, since repeated examina- 
tions with the same or different test meals often gave a variable 
secretory response. The use of histamin as a gastric stimulant by 
Popielski^ in 1920 and Carnot, Koskawski and Liebert^ in 1922 made 
it possible to measure accurately the function of the stomach glands. 
In 1925 Gompertz and Voorhaus® applied the subcutaneous injection 
of histamin for the purpose of differentiating true from so-called false 
achylia. In a comparative study between the ordinary fractional 
analysis and a fractional analysis following tlie injection of histamin, 
two of us® have shown that only 53 per cent of stomachs in which 
achlorhydria was diagnosed after tlie Rehfuss test failed to secrete 
gastric juice after histamin injection. The increased accuracy thus 
available has shown that achylia gastrica is a comparatively rare 
condition and has made it possible to clarify the existing state of 
confusion in describing deficiency in gastric secretion. 

This report comprises a review of 210 cases of achlorhydria 
occurring in patients witli gastrointestinal complaints. The cases 
were selected promiscuously from our service in two large city 
hospitals and from private practice. The diagnosis of achlorhydria 
was based upon finding no free hydrochlorie acid by fractional 
gastric analysis. In each instance the fasting gastric residuum 
was extracted and a meal consisting of 2 slices of ordinary white 

* Read before the Pan-American Medical Association in Mexico City, July 29, 
1931. 
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bread (35 grams) and 350 cc. of water was given. Extractions were 
removed every fifteen minutes for two hours unless the stomach 
emptied its contents into the duodenum previously. All patients 
upon whom gastric surgerj'^ had been performed were excluded. 

Sex and Age Incidence of Achlorhydria in Health and Disease. 
Strangely enough, there is a paucity of literature on the probable 
expectancy of this condition. In much of the older literature the, 
diagnosis was based upon a single extraction of the stomach con- 
tents. The aggregate of existing reports indicates a gradually 
increased incidence of achlorhydria with age. Wright recovered 
acid from aU but 4 of 250 children between the ages of 6 and 15 
years. Bennett and Ryle® foimd achlorhydria in 10 per cent of 
healthy students. Its frequency is variously given after the age of 

Per cent of cases 


Decades 3 4 5 G 7 8 

Chart I. — ShoR'ing incidence of achlorhydria in the various decades. 
Our series fS( Compared with Vanzant’s | 



50 years as 20 to 50 per cent. , Vanzant® recently reviewed 3381 
gastric analyses performed on patients with normal digestive tracts 
and tlie absence of any other condition whidi is ordinarily con- 
sidered to modify gastric acidity. The incidence of achlorhj^dria 
increased from 4 per cent at the age of 20 years to approximately 
26 per cent at tlie age of 60 years. Women were inore subject to 
adilorhydria tlian men regardless of age. A decrease in its incidence 
was found after the age of 70 years. Sixty-one cases in our series 
were selected from the office files of one of us by going over a senes 
of 1*075 consecutive gastric analyses in which all of tlie data were 
available. Table 1 and Chart I compare tliis series of G1 cases with 
tliat of Vanzant. The incidence of achlorhydria m our senes (o.i 
ner cent) is mudi lower than in Vanzant’s (12.1 per cent). Her 
Lab'ses were terminated in 105 minutes whereas ours were con- 
tinued 2 hours unless tlie stomach became empty before the *.-hour 
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extraction. We excluded about 10 cases because of the presence of 
free acid in the 2-hour extraction. The tendency to increase with 
age was present in both series. The occurrence of achlorhydria 
increased gradually with advancing years up to the age of 70 years. 
Our incidence in the male sex was 4.8 per cent and in the female 
6.6 per cent, compared with Vanzant’s incidence of 10.8 per cent 
in the male and 13.8 per cent in the female sex. 


Table 1.— Sex and Age Incidence of Achlobhydkia in 61 Cases (1075 Con- 
secutive Gastkic Analyses). 


Male. 



This series. 

Vanzant's series. 

Age 

decades. 

Cases 

achlor- 

hydria. 

Total 
j caeca. 

Per cent 
achlor- 
hydria. 

Cases 

achlor- 

hydria. 

1 Total 

1 cfljses, j 

1 

Per cent 
achlor- 
hydria. 

1 

Oto 9 

0 

1 

0 

0 

0 

0 

10 to 19 

0 

10 

0 

0 

0 

0 

20 to 29 

1 

118 

0.85 

8 

331 

2.4 

30 to 39 

5 

169 

3.0 

14 

401 

3.5 

40 to 49 

7 

122 

5.7 

46 

466 

9.9 

50 to 59 

9 

83 

10.8 

64 

352 

18.2 

60 to 69 

4 ■ 

39 

10.3 

60 

259 

23.1 

70 to 79 

0 

5 

0 

9 

45 

20.0 

Total 

26 

547 

4.8 

201 

1854 

10.8 


Female. 


Oto 9 

0 

0 

0 

0 

0 i 


10 to 19 

0 

10 

0 

0 

0 


20 to 29 

2 

115 

1.7 

12 

250 

4.8 

30 to 39 

4 

186 

2.1 

37 

389 

9.5 

40 to 49 

10 

113 

8.8 

35 

278 

13.0 

50 to 59 

13 

75 

17.3 

58 

320 

18.0 

60 to 69 

6 

26 

23.0 

54 

196 

27.6 

70 to 79 

0 

3 ! 

0 

6 

31 

19.4 

Total 

35 

528 

0.6 

202 

1464 

13.8 


Total Cases. 


0 to 9 

0 

1 

0 

0 { 

0 

0 

10 to 19 

0 

20 

0 

0 

0 

0 

20 to 29 

3 

233 

1.3 

20 

581 

3.4 

30 to 39 

9 

355 

2.6 

51 

790 

6.5 

40 to 49 

17 

235 

7.2 

81 

744 

10.9 

50 to 59 

22 

158 

14.0 

122 

672 

18.1 

00 to 69 

10 

05 

15.4 

114 

• 455 ! 

25.0 

70 to 79 

0 

8 

0 

1 

15 

76 

19.7 

Total 

1 

61 

1075 

B 

403 

3318 

1 

1 12.1 
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Paradoxical as it may appear, one might conclude from tliis com- 
parison that patients consulting a physician because of gastro- 
intestinal complaints show a lower incidence of achlorhydria than 
a similar group of normal patients of like age and sex. One explana- 
tion may be that diseases giving rise to hyperacidity are a more 
common cause of gastrointestinal complaints than those producing 
anacidity. So-called hyperacidity is more often associated witli 
disturbances of motility, a factor of greater importance in the 
production of symptoms than secretory deficiencies. 


Per cent of oases 



Decades 234567S9 
Chart II. — Comparison of age distribution of this series of 210 cases of achlor- 
hydria with Vanzant’s series of 403 cases in normals. 

Ttris series Vanzant’s 

Tabl,e 2. — Age Cosiparison of 210 Cases of Achlorhydria in Our Patients 
WITH 403 Cases of Achlorhydria in Normal Individuals (Vanzant's). 



Achlorhydria in our 
patients. 

Achlorhydria normal people 
(Vanzant). 

Decade. 

Number. Per cent. 

Number. Per cent4 

0 to 9 . 

.... 0 

0 

0 

0 

10 to 19 . 

. ... 1 

0,5 

0 

0 

20 to 29 . 

. . . . 15 

7.1 

20 

5.0 

30 to 39 . 

. ... 32 

15.2 

51 

12.7 

40 to 49 . 

.... 53 

23.2 

. 81 

20.1 

50 to 59 . 

.... 57 

27.2 

122 

30.0 

GO to G9 . 

. . . . 43 

20.5 

114 

2S.4 

70 to 79 

. ... 7 

3.3 

15 

3.8 

SO to S9 . 

.... 2 

1.0 

0 


Tot.aI 

. ... 210 


403 



Age Incidence of Cases With Achlorhydria. In our entire series of 
210 cases of aclilorhydria, 100 cases occurred in the male sex and 
1 10 in the female sex. The age decades in which these cases occurred 
can be compared witli a series of 403 cases reported by Vanzant 
(Table 2). The highest decade incidence in each series was tlie 


BOCKUS, BANK, WILLARD: ACHLORHYDRIA 


189 


sixth. Seventy-three per cent of our series and 78.5 per cent of 
Vanzant’s occurred between 40 and 70 years. However, 48 per cent 
of our cases and only 37.5 per cent of Vanzant’s were under 50 years 
of age. (See Chart II.) 

The available literature based upon a study of the whole period 
of gastric digestion, shows a very low incidence of achlorhydria in 
childhood and a gradually increasing frequency up to the age of 60 
years. One infers that the condition usually develops during later 
life and is rarely congenital and this is supported by the work of 
Conner .1° He found a greater frequency of achlorhydria among blood 
relatives of patients with pernicious anemia than among other 
people. His feeling that the achlorhydria was not in itself inherited 
was based upon finding only 15.7 per cent of achlorhydria in blood 
relatives under 40 years of age and 42.3 per cent in blood relatives 
after the age of 40 years. He concluded that the members of per- 
nicious anemia families may inherit a tendency toward the develop- 
ment of achlorhydria later in life. If it were true that achylia 
gastrica is more apt to be congenital or hereditary, as some believe, 
one would expect to find a greater number of cases of true achylia 
in the earlier decades. We noted no essential difference between 
the age incidence of our cases of true achylia and of achlorhydria 
or pseudo-achylia. 

Ordinary Fractional Gastric Analysis Compared with Histamin 
Gastric Analysis. The histamin test as described by two of us® 
was used in 64 cases in which the ordinary fractional gastric analysis 
had previously been carried out. From 0.25 to 1 mg. of histamin 
was injected simultaneously with the ingestion of the test meal. 
A physiologic response consisting of a diffuse erythema was con- 
sidered essential. This is mentioned because Gaither“ has recently 
reported finding an achlorhydria after histamin in several cases in 
which an acid response was obtained by test meals witliout histamin. 
We have never failed to get an acid response to histamin in every 
case in which acid was present by ordinary gastric analysis. It is 
our feeling that experience of the type reported by Gaither may 
result from the use of a preparation of histamin which has lost its 
potency or from the use of an insufficient dose. Such errors may 
be prevented by discarding all tests in which histamin does not 
provoke a general erythema. We used primarily from 0.25 to 0.5 
mg. of histamin. If no reaction was observed, a second injection 
was given so that the total dose amounted to 1 mg. of histamin. A 
failure to obtain free acid and enzymes after histamin injection 
warrants a definite diagnosis of achylia gastrica and such a diagnosis 
is never justifiable without histamin. 

An apparent achylia was indicated by the absence of botli free 
acid and gastric rennet after ordinary gastric analysis in 58 of 64 
cases in which histamin was subsequently used (Table 3). Of 
tliese (15 were cases of pernicious anemia) 3,5 failed to respond to 
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TabiiE 3. — Ordinary Fhactionad Gastric Analy'sis Compared with Fractionad 
Anawsis Aeter Histamin. 






Ordinary 

Secretorj’ 

Histamin 







gastric 

1 

diagnosis 


gastric 



Age. 


Diagnosis. 

analysis. 

based upon 

analj-sis. 

/ Secretorj" diag- 

No. 

Sex. 



i 

ordinary 




nosis after 



Total 

Ren- 

gastric 

analysis. 


Total 

Ren- 

histamin. 








HCl. 

I acid. 

net. 

HCl. 

arid. 

net. 


1 

60 

M. 

Intestinal stasis 

0 

15 

0 

Apparent achylia 

0 

20 

0 

Achylia 

4 

36 

lA 

Intestinal stasia 

0 

10 

0 


0 

10 

0 

“ 

1 

36 

F. 

Intestinal stasis 

0 

10 

0 

11 

0 

10 

0 


7 

44 

M. 

Spastic colitis 

0 

15 

0 

it 

U 

15 

0 


16 

51 

F. 

Gastrogenous 

0 

i 

0 

“ 

0 

15 

0 





diarrhea 

1 








17 

27 

M. 

Cardiospasm 

! 0 

15 

0 

It 

0 

20 

0 


18 

56 

M. 

Secondars’ anemia 

’ 0 

; 10 

0 


0 

10 

0 


22 

39 

,F. 

Pernicious anemia 

0 

! 20 

0 


0 

30 

0 


28 

59 

F. 

Diabetes 

0 

10 

0 

ti 

0 

10 

0 


29 

67 

M. 

Posterolateral 

! 0 

' 10 

0 


0 

10 

0 





sclerosis 




1 





35 

62 

M. 

Pernicious anemia 

0 

20 

0 


0 

15 

0 


' 45 

50 

F. 

Secondan' anemia 

0 

15 

0 


0 

15 

0 

“ 

46 

45 

M. 

Pernicious anemia 

0 

10 

0 , 

** 1 

0 

10 

0 


54 

40 

F. 

Spastic colitis 

0 

20 

0 i 


0 

15 

0 


62 

42 

M. 

Pernicious anemia 

0 

15 

0 


0 

10 

0 

“ 

64 

45 

M. 

Gastrogenous 

0 

10 

0 1 

“ 

0 

10 

0 





diarrhea 






10 



70 

68 

M. 

1 Alcoholic gastritis 

0 

15 

0 


0 

0 


71 

41 

F. 

Intestinal stasia 1 

0 

10 

0 


0 

20 

0 

** 

75 

50 

F. 

Hjiiertension 

0 

25 

0 


0 

20 

0 


76 

46 

F. 

Pernicious anemia I 

0 

30 

® i 

" 1 

0 ; 

J5 

0 

* 

77 

55 

F. 

Intestinal stasia 

0 1 

10 

0 ! 


0 

10 

0 


78 

59 

M. 

Cardiac dccom- 

0 

25 

0 


D 

10 

0 





•pensatioQ 






10 

0 


86 

44 

M. 

Intestinal stasia 

0 

10 

0 


0 


90 

28 

M. 

Ps3*choneurosi3 

0 

10 

0 


,0 

10 

0 


91 

61 1 

F. 

Pernicious anemia 

0 

10 

0 


0 

10 

0 


92 

65 

F. 1 

Gastrogenous 

0 

10 

0 


0 

ID 

0 





dianhea ' 




1 


10 



102 

62 

P- 

CholeojEtitia 

0 

15 

0 


0 

0 


L4 

59 

M. 

Gastric lues 


15 

0 


0 

15 

0 


Lll 

31 

F. 1 

Gastric lues 

0 ' 

20 

0 

It 

0 

15 

0 


L13 

60 

M. 

Lues 

0 

20 

0 


0 

25 

0 


L15 

51 1 

F. i 

Lucs 

0 

10 

0 


0 

20 

0 


W8S 

52 

M. 

Pernicious anenua 

0 

20 

0 


0 

20 

0 


wsg 

62 

F. 

Pernicious anemia 

0 

20 

0 


0 

15 

0 


W97 

21 

F. 

Arthritis 

0 

25 

0 


0 

15 

s 


WlOO 

45 

F. 

Duodenal ileus | 

0 

10 

0 

** 

0 1 

15 



W 102 
01 
20 
21 

46 

52 

60 

65 

F. 

M. 

F. 

F, 

Penurious anemia , 
Secondarj’ anemia i 
Biliary cirrhoris | 
Gastrogenous 

0 

0 

0 

0 

30 

15 

IS 

20 

0 

0 

0 

0 

(( 

0 ' 
0 1 
20 

0 

10 

30 

60 

30 

0 

+ 

+ 

+ 

Achlorhj-dria 

HjTOchlorhj’dna 

Achlorhj-dria 




diarrhea 






25 

+ 


31 

64 

M. 

Portal cirrhosis 

0 

15 

0 


0 


39 

34 

F. 1 

HjiDcrthiToidism I 

0 

15 

0 


0 

30 



« 

60 

M. 

HiTertenaon 

0 

20 

0 

“ 

0 

20 

-p 


47 ! 

25 

F. 1 

Ga^tis 

0 

20 

0 

** 

0 

20 

+ 


68 

80 

87 

89 

43 

39 

35 

55 

F. 

M. 

M. 

M. 

Melcnn ' 

Gastritis 

Spastic colitis 
Arteriosclerosis 

0 

0 

0 

0 1 

10 

40 

20 

10 

0 

0 

0 

0 

41 

tt 

0 

40 

5 

0 

10 ' 
55 

25 ; 
10 ; 

4 - 

-p 

•p 

■p 

Normal arid . 

H>TX)chIorhydna 

Achlorhydria 

94 

56 

M. 

Spastic colitis 

0 1 

20 

0 


0 

jO I 

4 - 

« 

97 

76 

M. 

Gastritis 

0 1 

20 

0 

“ 

0 

30 1 

4 “ 


99 

39 

M. 

Spastic colitis 

0 

15 

0 


0 

10 ; 

+ 

+ 

+ 

+ 

+ 

1 „ 

101 

LI 

L14 

33 

48 

81 

F. 

F. 

F. 

Splanchnoptosis 
Gastric lues 

Luca 

0 

0 

0 

10 

10 

15 

0 

0 

0 

tl 

0 

20 

0 

30 

40 

20 

Hypochlorhydria 

Achlorhydria 

ft 

L16 

W83 

W94 

42 

48 

39 

M. 

M. 

M. 

Luea gastric ulcer 
Secondary anenua 
Intestinal stasis 

0 

0 

0 

25 

20 

15 

0 

0 

0 

It 

tt 

1 0 
! 5 

0 

1 25 

15 

20 

Achlorhydria 

44 

Vi'103 

55 

F. 

Splanchnoptosis 

0 

15 

0 


0 

1 25 
60 

70 


44 

0 

LS 

L3 

33 

42 

21 

M. 

F. 

M. 

Intestinal stasis 
Gastric lues 
Gastric lues 

0 

0 

0 i 

15 

10 

20 

0 

° i 

It 

Apparent achlor- 

35- 

65 

4 " 

+. 

Normal arid 
Hyperacidity 

33 

42 

40 

60 

F. 

M. 

Spastic colitis 
Gastric hemor- 

0 

0 

20 

40 

-I" 

hydria 

It 

It 

1 0 

10 

1 25 

50 

4* 

4 " 

Achlorhydria . 
Ilyinch lorhj'drj a 

49 

43 

F. 

rhage 

Auricular Cbrilla- 

0 

25 

-p 

u 

5 

25 

+ 

41 

L2 

27 

F. 

tion 

Lues 

0 

15 

“p 

Apparent achlor- 
hydria 

15 

40 

15 

4 - 

4- 

Achlorhydria 

8 

34 

F. 

Spastic colitis 

0 

20 

■p 




— — 


— 

I.J MrOwt obtsined throughout the two hour test. 


the highest raises obtained throughout the tiro hour test. 
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histamin either by acid or enzyme secretion, giving true achylia in 
60 per cent of cases in which an apparent achylia was found after 
ordinary fractional gastric analysis. Twenty-tliree cases (40 per 
cent) showed a secretory response to histamin. Gastric rennet 
without hydrochloric acid appeared in 17 cases (true achlorhydria). 
In 4 cases an hypochlorhydria and in 2 a normal acidity resulted 
from histamin injection. In 6 cases an apparent achlorhydria 
(enzymes present) was present without histamin. Histamin failed 
to cause acid response in 2, but in 3 cases a hypochlorhydria, and 
in 1 a hyperacidity followed the injection. Experience with hista- 
min suggests a gradual rather than sudden development of achylia. 
The secretion of gastric enzymes apparently persists in many stom- 
achs after acid secretion has stopped. Hydrochloric acid is never 
secreted in the absence of gastric enzymes. Histamin is capable 
frequently of producing acid response in many instances in which 
only enzymes are secreted after the ordinary meal or of causing 
only an enzyme secretion when both acid and enzymes are absent 
after the ordinary test meal. The state of gastric secretion as deter- 
mined by histamin injection is rarely ever improved by treatment. 

Although we cannot demonstrate that gastritis is the usual cause 
of true achylia, the evidence at hand suggests some cause acting 
over a long period of time. We have never observed the sudden 
appearance of achylia in a patient with normal gastric secretion a 
short time previously; but we have followed patients witli a normal 
acidity through the stages of hypochlorhydria until an achlorhydria 
developed. 

Table 4.— Comparison Between Two Ordinary Fractional Gastric Analyses 


(19 Cases). 



■ 



First analysis. 

Secretory 
diagnosis 
first analysis. 

Second analysis. 

Secretory 
diagnosis _ 
second analysis. 

■ 

Sex. 

Diagnosis. 

HCl. 

Total 

acid. 

Ren- 

net. 

HCI. 

Total 

acid. 

Ren- 

net. 

52 

51 

F, 

Spastic colitis 

0 

20 

0 

Apparent achylia 

0 

25 

+ 

Apparent achlor- 
hydria 

L6 

55 

M. 

Gastric lues 

0 

10 

0 

« 

20 

30 

4 * 

Hypochlorhydria 

W16 

49 

F. 

Cholecystitis 

0 

5 

0 


0 

. 5 

0 

Apparent achylia 

W69 

25 

F. 

Pulmonary tulrer- 

0 

20 

0 

U 

15 

25 

-F 

Hypochlorhydria 

3 

60 

F. 

Cholecystitis 

0 

25 

+ 

Apparent achlor- 
hydria 

0 

25 

4 * 

Apparent achlor- 
hydria 

11 

31 

F. 


0 

15 

-1- 


0 

20 


it 

. 50 

43 

M. 

Intestinal stasis 

0 

15 

-F 

4( 

0 

20 

-F 

a 

63 

48 

M, 

Spastic colitis 

0 

25 


it 

0 

25 

-F 

it 

63 

41 

M. 

Cholelithiasis 

0 

30 


it 

0 

25 

-F 

tt 

66 

27 

F. 

Cholecystitis 

0 

5 

-F 

ti 

0 

30 

-F 

■' 

69 

74 

M. 

Benign hour- 
glass 

Gastric lues 

0 

20 

-F 

a 

45 

00 

+ 

Normal acid 

LIO 

46 

F. 

0 

20 

"1* 

a 

0 

25 

+ 

Apparent achlor- 

99 

58 

M. 

Carcinoma 

0 

25 

+ 

it 

15 

40 

+ 

hydria 

Hypochlorhydria 

W2 

30 

F. 

Splanchnoptosis 

0 

20 

4 - 

it 

0 

20 

4 * 

Apparent achlor- 

W18 

51 

M. 

Intestinal stasis 

0 

15 

-F 

it 

0 

20 

-F 

hj-dria 

tt 

W23 

37 

F. 

Intestinal stasis 

0 

15 

+ 

it 

15 

30 


Hypochlorhydria 

WSO 

56 

F. 

Cholecystitis 

0 

10 

-F 

it 

0 

5 

-F 

Apparent achlor- 
liydria 

tt 

W52 

47 

F. 

Cholelithiasis 

0 

20 

-F 

u 

0 


-F 

WTO 

62 

M. 

Carcinoma 

0 

15 

+ 

a 

45 

70 

4 “ 

Normal acid 


The figures for acid values arc the highest found during the analysis. 
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Recent publications by Gilman and Cowgilb^ and Vineberg and 
Babkin'^ indicate that in dogs with Pavlow or Heidenliain tj^pe 
pouches histamin acts exclusively on the acid secreting glands, and 
that following an initial rise in pepsin content, probably due to 
flushing of tlie glands, there is a decrease in pepsin concentration. 
Our experience in these cases, using tlie rather crude rennet test 
for gastric enzj'^mes, suggests that in many cases of achlorhydria 
histamin does stimulate tlie enzyme secreting cells. 

■' In 19 cases the ordinarj^ fractional gastric analysis was repeated 
at least once witliout the use of histamin. The results of this study 
are tabulated in Table 4. In 7 of the 19 cases (37 per cent) the degree 
of secretory function was later found to be greater witliout resorting 
to histamin. This clearly emphasizes tlie fallacy of basing a diag- 
nosis of achylia upon one fractional gastric analysis without using 
histamin. 


Table 5. — Incidence of Varioub Diseases and Symptoms Occubring in 210 
Cases of Achlorhy'dria. 

Male Female 


Diagnosie. Aciiylia. 

Achlor- 

hydria. 

Achylia. 

Achlor- 

hydria. 

Total. 

1. Pe^moio^s anemiiv 

6 

0 

9 

0 

15 

2. Anemia (not primary) 

3 

8 

4 

14 

27 

3. Combined lateral sclerosis 

2 

2 

1 

0 

5 

4. Gastritis 

2 

26 

3 

10 

41 

4b. Duodenitis .... 

3 

27 

4 

19 

53 

5. Gastric lues .... 

1 

3 

2 

3 

9 

6. Tertiary lues .... 

1 

10 

0 

2 

13 

7. Cancer, stomach . 

0 

9 

0 

7 

16 

S. Cancer, elsewhere . 

0 

1 

0 

2 

3 

9. Cholecystitis .... 

0 

3 

1 

12 

16 

10. Cholelithiasis .... 

0 

3 

0 

4' 

7 

10. Visceroptosis .... 

0 

2 

3 

IS 

23 

11. Spastic colitis .... 

3 

11 

1 

7 

22 

12. Mucous colitis .... 

1 

3 

0 

3 

7 

13. Ulcerative colitis . 

0 

2 

0 

0 

*> 

14. Arteriosclerosis 

1 

7 

1 

1 

10 

15. Hypertension .... 

0 

6 

1 

3 

10 

16. Nephritis 

0 

3 

0 

1 

4 

17. Cardiac disease 

1 

3 

1 

6 

11 

IS. Arthritis 

0 

3 

2 

3 

8 

19. Acne rosacea .... 

0 

1 

O' 

0 

1 

20. Other dermatoses . 

0 

0 

0 

3 

3 

21. Portal cirrhosis 

0 

3 

0 

0 

3 

22. Banti disease .... 

0 

0 

0 

1 

1 

23. Diabetes 

0 

0 

1 

4 

5 

24. Pulmonary tuberculosis . 

0 

3 

0 

1 

4 

25. Constipation (not listed 
under spastic colitis) 

7 

23 

3 

31 

r>4 

2\ 

26. Gastrogenous diarrhea 

1 

S 

1 

11 

27. Duodenal stasis 

0 

1 

2 

'i 

7 

4 

1 

o 

28. Cardiospasm 

1 

0 

0 

3 

1 

29. Giardiasis 

0 

0 

0 

30. Goiter 

0 

0 

0 

- 

5 

31. Ps 5 'choneurosis 

1 

3 

0 

1 

■I 

32. Gastric ulcer .... 

0 

1 

0 

0 

1 
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Significance and Incidence of Various Diseases and Symptoms in 
210 Patients with Achlorhydria. A complete list of the more impor- 
tant diagnoses made and of the conditions which are commonly 
thought to be associated with achlorhydria and achylia will be seen 
on Table 5. 

Primary Pernicious Anemia. As early as 1886 Calm and von 
Mehring^^ reported the absence of hydrochloric acid in a case of 
pernicious anemia. A true aehylia gastrica (after histamin) is now 
generally considered to be a necessary accompaniment of this dis- 
ease, although a few reports appear in the literature in which free 
acid or enzymes were recovered from the stomach. (Levine and 
Ladd^® and Grinker'®). The accuraey of the diagnosis in these cases 
is doubtful. Many observers (Faber, HursF® and Sturtevant^®) 
have noted the existence of achlorhydria years previous to the onset 
of pernicious anemia. The cure of the anemia on liver therapy is 
not associated with a return of gastric acidity, according to most 
writers. Hurst, however, mentioned 3 cases in which acid reap- 
peared after treatment. McPeak and Neighbors^® had a case of 
pernicious anemia in which achylia was known to have been present 
for 4 years, yet acid was found in the stomach 4 months after liver 
therapy was started. Cases of this sort are undoubtedly very rare. 
Johansen,^^ Minot and Murphy HeatlF® and Ordway ei failed 
to note a disappearance of achylia after liver therapy. 

There were 15 cases of pernicious anemia in the series. All had 
a true achylia gastrica, even on reexamination after the institution 
of specific therapy. We have never observed a case of Addisonian 
anemia in which a true achylia gastrica was not present. In border- 
line cases we feel that the presence of acid or enzymes in the stomach 
rules out a diagnosis of primary anemia. 

Case Reports. Case 1. — One of the patients included in this report 
entered the Hospital with the typical picture of a primarj’- anemia. The 
erjiihrocytes were 1,100,000 and the hemoglobin too low to estimate. He 
had the t5T3ical pallor and an atrophic glossitis. The spleen was palpable 
and signs and sjnnptoms of a combined lateral sclerosis were present. The 
first gastric analysis showed no free acid or rennet. A provisional diagnosis 
of Addisonian anemia was made. However, the blood studies revealed a 
low color and volume index and a microc 3 '^tosis. The gastric analj'sis was 
repeated with liistamin and gastric rennet was recovered. The patient is 
improving steadily on nonspecific therapy without liver. 

We found no evidence of gastritis in any case of pernicious 
anemia. Invariably tlie stomach wms “clean.” Naturally one 
cannot assume that the achylia did not originate as a gastritis. 
However, the familial incidence of pernicious anemia and the inabil- 
ity to find any evidence of gastritis suggest the occurrence of the 
achylia as an inherited trait Avhich may not develop until later life. 

Comhiued Lateral Sclerosis. VanderhooF® feels that achylia 
gastrica is as constant a finding in acroparesthesia as it is in per- 
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nicious anemia. There are not enough case reports based upon 
conclusive evidence of tlie existence of achylia to warrant the 
acceptance of this view at present. There were but 5 cases of 
definitely established posterior lateral sclerosis in this series. Only 
2 had a true achylia, 1 of which had pernicious anemia. Oiu- finding 
of gastric rennet in 3 cases following histamin would indicate that 
true achylia is not necessary to the diagnosis. 

Incidence of Anemia ( Not Primary) in Achlorhydria and Achylia 
Without Obvious Cause. Davies and James”® recorded tlie incidence 
of anemia in 32 normal people with achlorhydria, over 60 years of 
age. In a group of 14 cases without acid response to histamin, 7 
had erythrocyte counts under 4,000,000 and hemoglobin less than 
60 per cent. The lower tlie pepsin concentration the greater was 
the tendency toward anemia. In a second group of 13 cases with 
acid response to histamin only 3 cases showed a similar degree of 
anemia. Blood counts were performed on 119 of our cases in which 
there was no obvious cause for anemia. The erythrocytes were 
under 4,000,000 and the hemoglobin less than 60 per cent in 7 of 
22 cases of true achylia and in 20 of 97 cases of achlorhydria. It is 
notewortliy tliat the tendency toward anemia in true achjdia was 
much greater than in aclilorhydria. 

Gastritis. The gastric residuum was routinely examined for 
evidence of gastritis. If gastritis was suspected an astringent 
lavage of zinc clilorid and formalin was given. A record was made 
of the amount of gross mucus and the sediment examined micro- 
scopically for mucus, pus, bacteria and tissue fragments. If tliese 
elements were present in excess and could be identified as having 
originated in the stomach a diagnosis of gastritis was made. Of 
our cases 41 (28 male and 13 female) were so classified (19.5 per 
cent). Six cases were diagnosed gastric lues. In 5 of these a gastric 
defect was present by Roentgen ray; a provisional diagnosis of 
luetic gastritis was' made in tlie sixtli. In tliis case, 5 gastric analyses 
were performed over a period of 2 years, during whidi time luetic 
tlierapy was administered. Eadi analysis showed an achlorhj'dria 
(rennet present) after histamin. An ordinary gastric analysis 
after 3 years of tlierapy showed a return of free acid up to 35. Such 
a return of free acid which has been consistently absent after hista- 
min injection over a period of 3 years is unique in our exjierience. 
Tertiary lues without gastric, defect was present in 3 other cases. 
We feel witli Wile-’ that a catarrhal gastritis in luetic patients widi 
achlorhydria may represent tlie first stage of gastric sjqihilis. 
Response to antiluetic therapy in some cases confirms this view. 
Alcohol was a probable etiologic factor in 13 cases (32 per cent). 
Foci of infection in the mouth' nose and tliroat are diought by 
Hurst-® and others to be an important causative factor in gastritis. 
Definite evidence of such infection was present in 24 cases (59 per 
cent). The site of infection was as follows: teeth 13 cases; tonsils 
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11 cases; advanced pyorrliea 9 cases; sinuses 3 cases and the naso- 
pharjTix 1 case. Multiple foci were not uncommon. 

There was definite disease of the heart, kidneys or bloodvessels 
in 10 cases (24 per cent) . Degenerative disease of the cardiovascular- 
renal apparatus is not infrequently associated with gastritis, offering 
one explanation for the gradually increasing incidence of achlor- 
hydria up to the seventli decade. The reason for the decreasing 
incidence of achlorhydria after this age may very well be the exodus 
of such patients before the eighth decade. 

Only 12 per cent of our cases with gastritis had a true achylia. 
Hurst^® recovered free acid in 50 per cent of his cases of achlorhydria 
merely by repeating the examination after gastric lavage. He 
feels that this is accomplished by ridding the mucosa of adherent 
mucus which retards gastric secretion. We have confirmed his 
findings in a few cases. However, we do not feel with him that 
failure to recover acid or enzymes after this procedure is proof 
positive of constitutional achylia or primary atrophic gastritis. In 

12 cases with gastritis an apparent achylia was found by ordinary 
gastric analysis. Histamin injection established a diagnosis of 
true achylia in 5 of them. Five were converted into achlorhydria, 
1 into hypochlorhydria and 1 became a normal acidity after in- 
jection of histamin. Most cases of apparent achylia showing evi- 
dence of gastritis by examination of the residuum after ordinary 
gastric analysis will be found capable of gastric secretory response 
after appropriate stimulation or treatment. The incidence of 
anemia in the gastritis group was less than in that found in cases 
of achylorhydria without gastritis. 

Duodenitis. Hurst mentions the frequency of duodenitis in 
cases of achlorhydria. Knott®® feels that increased alkalinity of 
the intestinal contents in achlorhydria allows bacteria which are 
confined normally to the colon to ascend to tlie small intestine or 
even to tire stomach. A considerable experience with cultures of 
bile obtained tlirough a duodenal tube suggests to us another 
possible explanation for the finding of colon organisms in the duo- 
denum in achlorhydria. It seems likely that normally many organ- 
isms are withdrawn from the portal stream by the liver and excreted 
in the bile without actually infecting the biliary tract. Normally 
they are destroyed in the duodenum by acid influx, but when the 
duodenal content is constantly alkalin, an implantation of organisms 
may readily occur. From duodenal cultures of 10 cases, a colon 
bacillus was recovered in 5 instances and a Streptococcus hemo- 
lyticus in association with a B. coli in another. By examination of 
the duodenal aspirate 82 per cent of cases of gastritis and 58 per 
cent of cases of the entire series showed evidence of a catarrhal 
duodenitis. This suggests tliat tlie gastritis itself is a faetor of 
importance in the development of duodenitis in cases of aclilorhydria. 
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SyiMis. Of 210 cases of achlorhydria 22 had tertiary lues 
(10.5 per cent). There were 9 cases in which gastric lues was 
suspected; in 2 others cerebrospinal involvement was present; 4 
cases had a true achylia. Antiluetic treatment brought about an 
apparent improvement in gastric secretory function in 6 cases of 
achlorlij’-dria by the appearance of acid after treatment. Adilor- 
hydria is generally present in luetic gastritis and the “diffuse fibrosis” 
type of gastric lues. However, in cases of gastric ulcer^^ and pyloric 
stenosis which fulfill the established criteria for gastric syphilis, 
achlorhydria may not he present. When present in association 
with a lesion resembling ulcer the possibility of lues must always 
be considered. 

Gastric Carcinoma. Hurst®^ believes that the achlorhydria which 
occurs in over one-half the cases of gastric cancer is not the result 
of the growth but due to an antecedent chronic gastritis. He con- 
siders gastritis the most common predisposing cause of cancer. He 
has never observed the development of achlorhydria in a case of 
gastric cancer in which hydrodiloric acid was present at tlie onset. 
One patient in this series witli a pyloric carcinoma had a fasting 
hj^eracidity (hydrochloric 90, total acidity 115); 3 months later 
an achlorhydria was present with a total acidity of 65. The diag- 
nosis was confirmed at operation. Both Hurst and Borges®® report 
that development of carcinoma in patients known to have bad 
achlorhydria previously. Hurst attempts to classify cases of gastric 
cancer into 2 groups: those with persistent gastric acidity and 
those with achlorh 5 ''dria. The latter type is termed by him “gas- 
tritis-cancer,” namely, cases with adilorhydria due to dironic 
gastritis and usually having a short history. He supports this 
contention by quoting Hartman,®"* who found 44 per cent of 39 
cases of cancer with achlorhydria alive 5 years after gastrectomy 
and only 22 per cent of 41 cases with acid alive 5 years after resec- 
tion. Hurst argues that if achlorhydria resulted from tlie cancer 
tlie cases witliout acid should have a poorer prognosis. He furtlier 
mentions Orator’s®® finding of a diffuse atrophic gastritis involving 
the fundus as well as tlie pyloric region in 19 of 20 such cases. Hurst 
stresses tlie importance of a universal atrophic gastritis in tlie etiol- 
ogy of so-called “primary” cancer, which he feels should be called 
“gastritis-cancer.” 

We found 16 cases of gastric carcinoma in tliis survey of 210 
cases of achlorhydria. Only 4 of them had an apparent adiyhii 
after ordinary fractional analysis; histamin was not used. The, 
remainder were cases of apparent adilorhydria. In 10 of tliese tlie 
total acidity reached a high level of 25 or more. The achlorhydria 
of gastric carcinoma is characteristically associated witli a high 
total acidity due to the presence of organic acid. The tlieory of 
Hurst is deserHng of serious consideration to account for tlie large 
number of cases of cancer witli achlorhydria. l\c are frequentli 
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at a loss to explain tlie presence of achlorhydria in a patient with a 
small carcinoma in the region of the pylorus. However, the ex^plana- 
tion is not any more obscure tlian an attempt to account for the 
achlorhydria which sometimes develops after resecting only a small 
portion of the distal end of the stomach. Crohn*® believes that 
some distm-bance of the innervation of the stomach probably 
accounts for the latter condition. It is obvious from a survey of 
our cases that an achlorhydria may be associated with any type 
of cancer anyn^here in the stomach. That the achlorhydria may 
have antedated the malignancy in many cases cannot be denied. 

It .should be borne in mind that many cases of gastric carcinoma 
have considerable free acid and some an actual hyperacidity. Two 
of us*’’ recently reported 3 cases in which ulcer and cancer of the 
stomach occurred independently, the cancer in each case involving 
the pylorus and the ulcer being higher up on the lesser curvature 
with normal mucosa intervening. All 3 had a very high gastric 
acidity. 

Gall Bladder Disease. Cholelithiasis was formerly considered 
by many to be one of the more common lesions associated with 
achlorhydria. This has not been our experience. A fractional 
gastric analysis was performed on 62 cases of cholelithiasis proved 
by operation.*® Hyperacidity was encountered in 32, normal 
acidity in 14, hypoacidity in 13, and achlorhydria in only 1 case. 
Only 7 cases of cholelithiasis (3 per cent) were found in this series 
of 210 cases of achlorhydria. True achylia was not encountered. 
A clinical diagnosis of cholecystitis was made' in 16 cases. Most 
of them were not operated upon and the diagnosis was not confirmed. 
The incidence of achlorhydria was no greater in these cases of gall- 
bladder disease than it is in any like group of individuals of the same 
age and sex. 

Visceroptosis. A clinical diagnosis of visceroptosis was made in 
21 females and 2 males (11 per cent). The constitutional habitus 
was recorded in 164 cases; 78 (48 per cent) were asthenic; 61 (37 
per cent) were sthenic and only 25 cases (15 per cent) were hyper- 
sthenic. The inference may be draivn that achlorhydria is more 
frequent in the habitus asihoiicus and is very infrequent in people 
of the hyperstlienic build. The presence of achlorhydria in a patient 
of hjqiersthenic habitus would appear to be of more clinical sig- 
nificance. 

Colitis. Twenty-two patients had signs and symptoms of exces- 
sive spasticity of the colon, and so-called spastic or irritable colon. 
Seven had mucous colitis and 2 ulcerative colitis. Functional or 
organic disease of tlie colon was noted in 30 cases (14 per cent). 
In a series of 45 cases of mucous colitis recently analyzed*® hiyqjo- 
chlorhydria was present in ^11 and achlorhydria in but 2 cases. 
Apparently achlorhydria is not any more frequent in colitis than in 
a similar group of normal individuals of tlie same age and sex. 
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Cardiovascidar-renal Disease. Disease of the heart, Iddnej's or 
bloodvessels was noted in 35 cases (17 per cent), a normal incidence 
for patients in this age group. These cases were distributed as 
follows: arteriosclerosis 10 cases, hj^ertension 10 cases, nephritis 
4 cases and heart disease 11 cases. 

Chronic Arthritis. Faber'*® reported the presence of achjdia in 
15 of G5 cases of polyartliritis. In an analysis of 250 cases of artliritis, 
hliller and Smith^ found acUorhj^dria and hypoehlorhydria 5 times 
more frequently than in normal individuals. Lottrup"*^ found tliat 
44 per cent of his cases of chronic progressive polyartliritis had 
acliylia. Chronic arthritis was noted in only 8 of 210 cases of 
achlorhydria in tliis series. 

Dermatoses. In a survey of 12 cases of acne rosacea by Ryle 
and Barber,'*^ achlorhydria was encountered 5 times and hjqiochlor- 
hydria twice. Broum^^ anatyzed 50 cases of acne rosacea and found 
achlorhydria in 7 and hjqiodilorhydria in 8 cases. We encountered 
only 1 case of acne rosacea and 3 of dironic eczema in tlie series. 

Other Diseases. Not a single case of proven duodenal ulcer was 
noted in tlie series. There was, however, 1 case of gastric ulcer: 
it occurred in an untreated luetic negro with sjnnptoms of only 
l-year duration who was suspected of having carcinoma. At 
operation a large ulcer was found on the posterior wall of the stom- 
ach in the antrum. The pathologist failed to find evidence of cancer 
or any definite evidence pointing toward its luetic origin. This 
patient did not have a true achylia (enzymes present after histamin). 

Gastrogenous Diarrhea. Diarrhea urns present in 33 of 210 cases 
with achlorhydria. In 21 cases (10 per cent) otlier causes could 
be ruled out, and the diarrhea was apparently dependent upon tlie 
adilorhydria and responded to acid or gastritis therapy. True 
achylia was found in only 2 of tlie 21 cases. Gastrogenous diarrhea 
does not occur more frequentlj'' in association with true achylia 
than with achlorhydria. Only 1 of 15 cases of pernicious anemia 
had gastrogenous diarrhea. Six cases showed definite evidence 
of gastritis. Five patients were alcoholics. Gastrogenous diarrhea 
invariably responds to acid therapy. In 16 < cases, which were 
followed, the diarrhea could be controlled but usually showed a 
tendencj’^ to recur if acid were stopped. It was found necessary 
to use as mudi as 8 cc. of dilute hydrodiloric acid after eadi meal 
to control the diarrhea in some patients with alcoholic gastritis. 

Gastric Evacuation Time in Achlorhydria. The time of gastric 
evacuation of tlie test meal was routinely recorded. Botli clinicians 
and roentgenologists have noted a tendency toward rapid stomach 
cmptj'ing in achlorhydria. In 87 of 210 cases (41.4 per cent) tlie 
stomach emptied tlie test meal more rapidly tlian nomal. Rapid 
gastric emptying was more common ip true achylia (57 per cent as 
compared wftli 38 per cent in adilorlij’-dria). The element of infec- 
tion or of inflammation of tlie mucosa does not seem to be tlie factor 
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responsible for rapid gastric evacuation time, since only 41 per cent 
of cases with gastritis showed rapid emptying. Gastrogenous 
diarrhea did not occur more often in association with rapid stomach 
emptying (43 per cent) than in normally emptying stomachs. An 
observation of significance is the remarkable constancy of the rate 
of stomach emptying in the cases in which several gastric analyses 
were performed. Bell and MacAdam'^® found this to be true of 
normal individuals. Our study confirms this finding in patients 
with achlorhydria. 

Constipation and Achlorhydria. Constipation was severe enough 
to be listed as one of the diagnoses in 71 of 210 cases of achlorhydria 
(34 per cent). It occurred 3| times more often in achlorhydria 
than did gastrogenous diarrhea. It is unlikely, however, that the 
incidence of constipation is any more common in patients with 
achlorhydria than in other patients of similar age and sex. Consti- 
pation occurred just as frequently as gastrogenous diarrhea in the 
patient with rapid evacuation time. In 32 of the 71 cases of consti- 
pation the gastric emptying time of the test meal was too rapid. 

Incidence of Focal Infection in 210 Cases of Achlorhydria. Obvious 
focal infection in the mouth was present in 98 of 210 cases (47 per 
cent). The foci were distributed as follows; teeth, 64 cases; tonsils, 
41 cases; pyorrhea, 33 cases; and sinusitis, 8 cases. Foci of infection 
were found more frequently in association with gastritis (59 per 
cent as compared with 44 per cent). Since many of the cases of 
achylia and of true achlorhydria may have resulted from gastritis 
even though evidence of it cannot be obtained, the ablation of all 
foci of infection is undoubtedly important. The administration of 
hydrochloric acid in these cases takes on an added importance, at 
least until foci can be removed, as a prophylactic against the implan- 
tation of infection in the stomach and small bowel. 

Summary. In a review of 210 cases of achlorhydria in patients 
with gastrointestinal complaints, it appears that tlie incidence of 
achlorhydria is greater in normal patients (in Vanzant’s study, 12.1 
per cent) than in patients who consult a physician for gastrointes- 
tinal complaints (5.7 per cent). It is more frequent in females and 
its incidence increases with age up to the seventh decade. No 
essential difference was found in the age incidence of true achylia 
and of achlorhydria. 

The ordinary fractional gastric analysis is compared with the 
histamin gastric analysis in 64 cases. Forty per cent of cases of 
apparent achylia show either acid or enzyme secretion after histamin 
injection. Evidence is presented pointing toward the gradual . 
development of secretory insufficiency; a complete permanent 
achylia probably does not occur suddenly. 

The term “true acliylia” should be used only when both hydro- 
chloric acid and gastric ferments are absent tliroughout the period 
of a fractional gastric analysis which follows an injection of an ample 
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dose of physiologically potent histamin. The condition is prac- 
tically always permanent. The status of gastric secretion as deter- 
mined by histamin represents tlie maximum of gastric secretory 
work and can rarely be improved in spite of treatment of tlie under- 
Ijdng cause. 

The significance and incidence of various diseases and symptoms 
which are commonly thought to be associated with achlorhydria 
are discussed. . In 15 cases of ■primary anemia all had a true 
achylia; no return of acid after specific tlierapy was noted. We 
found no evidence of gastritis in any case and doubt if it is a fre- 
quent etiologic factor in the acliylia of primary anemia. We feel 
iJiat a true achylia gastrica is necessary to a diagnosis of Addisonian 
anemia. * In some cases at least the achylia precedes tlie develop- 
ment of anemia by many years. The achylia is probably the result 
of an inlierited trait which does not manifest itself until later in 
life. The incidence of secondarj'^ anemia in our cases is considerably 
greater in true achylia than in achlorhydria. 

Gastritis was noted in 19.5 per cent of the cases of achlorhydria. 
Foci of infection, alcohol, lues and cardiovascular-renal disease 
seemed to be of most importance in its etiology. In most cases 
of gastritis a secretory response follows repetition of the analysis 
after gastric lavage (Hurst) or histamin injection. Catarrhal duo- 
denitis is a very frequent accompaniment of achlorhydria (50 per 
cent) but occurs more frequently if gastritis is also present (82 
per cent). 

We found tertiary hies more common in tlie cases of achlorhydria 
tlian its occurrence in a similar group of patients witliout achlor- 
hydria. The significance of achlorhydria in gastric lues is discussed. 

Carcinoma of the stomach was found in 16 cases. True achylia is 
rare, but achlorhydria is quite common in gastric cancer. The 
relationship which gastric acidity bears to the etiology of gastric 
cancer is discussed. 

Contrary to prevalent opinion we found tliat the incidence of 
aclilorhydria was no greater in cases of gaJI-hladder disease or colitis 
tlian it is in any group of individuals of the same age and sex. 

The constitntional asthcniic habitus of Stiller was present to some 
degree in 4S per cent of cases. The habitus hypcrsthcnicus was so 
infrequent that its existence with achlorhydria should suggest a 
possibility of some underlying acquired pathologic condition. 

Gastrogenous diarrhea occurred in 10 per cent of patients. It was 
not more frequent in association witli achylia tlian with acldor- 
hydria. Alcoholism and gastritis seemed to be factors of some 
importance in the production of tlic diarrhea. 

Constipation was a major complaint in 34 per cent of cases, occur- 
ring 3| times more often tlian diarrhea. 

* This statement must bo modified in view of Castle's recent reports. The so- 
called “s]»cific stomach factor” may bo absent in rare instances without tliore 
beinK an associated achylia. lYo have encountered 1 case of this type recentij. 
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Rapid stomach emptying, present in 41 per cent of cases of achlor- 
hydria, was decidedly more common in true achylia.- Gastritis 
apparently was not a factor. When several analyses were carried out 
on the same patient, there was a remarkable constancy in the rate 
of stomach emptying. That rapid gastric evacuation per se is not 
the important cause of gastrogenous diarrhea is indicated by an 
equal frequency of rapid emptying in cases with constipation. 

The incidence of foci of infection and the importance of their 
ablation in cases of achlorhydria is stressed. 
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TRANSIENT COMPLETE BUNDLE-BRANCH BLOCK. 
By Roger S. Morris, M.D., 
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Johnson BIcGuire, M.D., 

INSTRUCTOR IN MEDICINE, 

CINCINNATI. 

(Rrom the Department of Internal Medicine, University of Cincinnati.) 


The occurrence of bundle-branch block is fairly common, as 
electrocardiographic tracings have demonstrated. It is seen prin- 
cipally in patients with chronic heart disease and causes no charac- 
teristic symptomatology. King has described a reduplication of the 
apex thrust and a splitting of the first sound, by which its presence 
maj^ be suspected, but the condition is recognized with certainty 
only through electrocardiographic records. 

Complete bundle-branch block, coming on acutely in a patient 
without previous cardiac symptoms, has received scant notice in the 
literature. We have recently obseiwed 2 patients in whom sjonp- 
toms came on acutely, and in whom electrocardiographic tracings 
demonstrated a transient bundle-branch block. 

Case Reports. Case 1. — ^Mrs. X, white, aged 46 years, was seen in 
consultation with Dr. Frank Conroy March 25, 1931, at 11.30 p.m. About 
1 hour previously, while riding horse-back, she collapsed. There was e.vpec- 
toration of a pink frothy sputum. Phi'sical examination showed bubbling 
nlles tlrrougliout both lungs. The patient was in a state of shock. There 
was pallor and the skin was cold and moist. The right heart was dilated, 
the sounds weak, regular and clear. The blood pressure was 90 sj'stolic and 
5S diastolic. The patient was given morphin, g grain and adrenalin (1 to 
1000), 10 minims. The adrenalin was repeated twice before the patient 
was taken to the hospital at 1.30 a.m. By morning there were only a few 
rdles present. The blood pressure had risen to 120 systolic and 76 diastolic. 
An electrocardiographic tracing (Fig. 1) showed a right* bundle-branch 
block. The sjuiiptoms cleared up completelj' within 48 hours. At no time 
was there pain or fever, and the leukocirie count was normal. A second 
electrocardiographic tracing 4 daj’s later (Fig. 2) gave no eridence of bundle- 
branch block. The 'Wassermann test was negative, and the history gave 
no indication of lues. There had been no pren’ous cardiac sjunptoms. 
There was no historj’’ of rheumatic fever. No evidence of thjToid disease 
was found. The clinical diagnosis was acute bundle-branch block, acute 
pulmonary edema. The physical signs over the heart did not suggest 
bundle-branch block. 

Case 2, — The patient, a white female, aged 51 years, was admitted to 
the Surgical Sendee of the Cincinnati General Ho^iital, January 29, 1931, 
with the complaint of nausea, vomiting, and pain in the right upper quad- 
rant of the abdomen. A mass was palpable in this region, and an explora- 

* The usual conventional standards have been cmploj’od in identifrinK right 
bundle-branch block. ' 
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tory laparotomy performed. The mass was found to be a greatly scarred 
right lobe of the liver covered by a white thickened capsule. The gall 
bladder was obviously diseased, although containing no stones, and was 
removed, and the wound drained. 



Fiq. 1 



Fig. 2 

Convalescence was slow and complicated by some infection of the wound, 
a low-grade fever, and the development of ascites. 

At this point it should be mentioned that on admission the heart showed 
nothing of interest except for a soft sj’^stolic murmur at the apex. There 
was a slight hjTiertension. The blood pressure was 158 systolic and 98 
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diastolic. Relative cardiac dullness was 3 by 9 cm. The pulse was regular. 
Laboratory data before and after operation were of no significance e.xcept 
for the presence of a positive blood Wassermann test. 



Fia. 4 


On hlarch 10, the pulse rate suddenR" dropped from an average rate of 
140 to CO, and simultaneous!}’' the patient went into a condition of shock. 
There was definite air hunger, slight cyanosis of the nail beds and lips, 
pallor, sweating, profound cSiaustion, and a temperature of 05° F. 

The pulse was regular, of low tension, the blood pressure 70 systolic and 
40 diastolic, and the rate GS. The veins of the neck were somewhat dis- 
tended and there was slight pretibial edema. There was no -xasible apical 
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impulse; percussion indicated slight enlargement to the left and right. No 
shock or tlirill was noted. No gallop rhythm or splitting of the first heart 
sound was heard. A loud rough apical systolic murmur was present. 

An electrocardiogram (Fig. 3) was taken at once wlfich showed riglit 
bundle-branch block. No “P” waves were discernible, hut there was no 
irregularity and the rate was only 70. Nodal rhjdhm (Type II) was sus- 
pected, and additional support for this impression was afforded by a recor^l 
made with needle electrodes and thoracic leads, which- showed neither 
“P” waves nor the oscillations associated with auricular fibrillation. 

The usual treatment for shock was instituted— caffein, adrenalin, and 
small amounts of h 5 Tpertonic glucose intravenously. Gradual improve- 
ment ensued, the s 3 miptoms of sliock lasting only 3 days. 

Subsequently there has been no marked general change for the better. 
Weakness, ascites, and some edema of the ankles continue to be present, 
and the liver has increased in size and is nodular and indurated. 
t However, rather significant alterations have appeared in the electro- 
cardiogram. A record of April 20 (Fig. 4) showed disappearance of the 
bundle-branch block with restoration of normal sinus rhythm. There 
was, however, low voltage, slight ^videning and slurring of the “Q-R-S” 
complexes in all leads. 

Discussion. Wolff, Parkinson and White report the occurrence 
of transient bundle-branch block associated with parox 3 ^smal 
tachycardia in children and young adults. 

In the cases reported in this paper, cardiac symptoms developed 
acutely in patients who had previously been free from circulatory 
disturbances. In one there was an acute pulmonary edema. This 
patient was apparently in perfect health. A few hours after the 
onset of the pulmonary edema, complete bundle-branch block was 
demonstrated. The symptoms cleared up completely, and the 
bundle-branch block disappeared. In our review of the literature, 
we have not seen transient complete bundle-branch block emphasized. 
That profound disturbances maj^ be associated with it is shown bj'^ 
the occurrence of acute circulatory failure in the 2 cases reported. 
Willius and Keith report 2 similar cases of acute pulmonary edema 
with transient incomplete bundle-branch block. 

What the nature of the lesion in the bundle-branch tissues may 
be is not at all clear. Whatever it is, it produces onlj'’ temporar^'^ 
interference in the function of the conducting s^'^stem. In (lase 1, 
a complete study failed to reveal any evidence of organic disease, 
aside from the findings reported in the abstract. The absence of 
pain, fever, leukocytosis and friction rub, eliminate a coronary 
occlusion in our patients. 

While we have no definite proof, we believe it reasonable to assume 
that the occurrence of acute symptoms coincided with the develop- 
ment of bundle-branch block. 
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Louisinlle.) 

The association of diffuse arteriolar sclerosis and essential In'per- 
tension can no longer be questioned. Numerous investigators'"-® have 
definitely identified the histologic nature of the characteristic lesion 
in this disease and its widespread distribution throughout the body. 
Diffuse arteriolar sclerosis is pathognomonic of persistent h.vper- 
tension. The arteriolar sclerotic or primary contracted kidney, for 
example, always evidences a present or previous hypertensive state. 

Recently ICernohan, Anderson and ICeitld have been able to 
•demonstrate the same distinctive histologic changes in the arterioles 
of the voluntary muscles of ambulatory patients with diffuse h.vper- 
tensive cardiovascular disease as are found at autopsy. After 
determining the ratio of wall to lumen in the vessel of normal indi- 
viduals as a standard, the marked narrowing of the lumen of the 
arterioles in essential hj'pertension was shown quantitatively. They 
found that in the normal the average ratio of vessel wall to lumen 
is 1 to 2, with variations from 1 to 1.7 to 1 to 2.7, whereas the average 
ratio for the arterioles of the hypertensive patients was 1 to 1.4 in 
cases of benign h\'pertension and 1 to 1.1 in cases of severe benign 
and malignant hj-pertension. 

It occurred to us that similar biopsy studies might be of con- 
firmatory value in the diagnosis of a phase of cardiac disease which 
we designate “hypertensive heart disease without hypertension, ’® 
although it is recognized that the ratios have only relative value on 
account of ^•arious uncontrolled variables in the preparation of the 
specimen. Not infrequently individuals are encountered who have 
cardiac enlargement with normal or low blood pressure but no 
organic valvular lesion, adhesive pericarditis, severe anemia or other 
recognized cause for the enlargement. Even though the former 
level of the blood pressure is unknown, convincing clinical or path- 

* Re-id before the Centr.-il Society for Clinical InvestiKation, Chicago, Illinois, 
Norcnibcr 20, 1931. 
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ologic evidence of a preexisting hypertension can always be found. 
Aside from the otherwise unexplained cardiac hypertrophy these 
patients may show impairment of renal function or even uremia, a 
suggestive roentgenologic cardiac silhouette, coronary types of elec- 
trocardiograms as are so often found in the loiown hypertensive 
individuals, ophthalmoscopic signs of known hypertension, and 
finally autopsy discloses diffuse arteriolar sclerosis which always 
evidences a persistent hypertension during the life of the individual. 

Because of the normal or reduced pressure found when first 
examined, these patients frequently are classified wrongly. If an 
apical systolic murmur is present a diagnosis of mitral insufficiency 
is made. If a murmur at the base is heard some other valvular diag- 
nosis follows, while if no murmur is audible the diagnosis may be 
"chronic myocarditis” or some other equally obscure entity. The 
American Heart Association® merely suggests that these persons 
be placed in the group of unknown etiology. The actual and 
alarming frequency of hypertensive states is undoubtedly obscured 
to a great degree because of such wrong classifications. 

Our present study includes biopsies performed on 11 individuals 
with cardiac enlargement but normal blood pressure and no other 
factor to explain the cardiac enlargement. The method and histo- 
logic technique pursued was similar to that of Kernohan, Anderson 
and Keith^ on the known hypertensive individuals. Under local 
anesthesia small pieces of the deltoid muscle were removed. These 
specimens were submitted to the pathologic laboratory along with 
controls but without the clinical histories, so that the findings 
should be unbiased. 

Tissues were fixed in Zenker’s fluid, embedded in paraffin, cut 
at 7 micra and stained with hematoxylin and eosin. Those showing 
various stages of thickening of the vessel walls were also stained 
with Mallory’s connective-tissue stain and osmic acid. 

Arterioles, vessels measuring from 30 to 100 micra in outside 
diameter and cut at right angles, were selected. Measurements 
were made with a Bausch & Lomb ocular micrometer. The wall 
and lumen of each vessel were measured twice at right angles and 
averaged. The ratio consists, then, of the average thickness of the 
wall found by measuring it four times at right angles to the average 
diameter of the lumen found by measuring it twice at right angles. 
Three to five arterioles were measured in each case. 

A summary of the clinical and pathologic data is shown in the 
accompanying table. Some of the patients came to the medical 
out-patient department. The others were observed in the wards of 
the hospital. The ages ranged from 41 to 88 years. All gave a 
history of the anginal or congestive type of heart failure of many 
months’ duration. Suggestive roentgenologic, electrocardiographic 
and ophthalmoscopic evidences of a preexisting hypertension were 
present. Three of the patients died shortly after the biopsies were 
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performed. Only one autopsy was obtained. The ratio of wall to 
lumen in the cases ranged from 1 to 1.31 to 1 to 0.70. This cor- 
responds to the average ratio of 1 to 1.4 to 1 to 1.1 found by Kerno- 
han, Anderson and Keith*' in the known hypertensive individuals 
and is in marked contrast with the ratio of 1 to 2 found by them in 
normal controls and informally confirmed by us. 

Pathology. ’ The histologic changes were very similar to those 
described by Kernohan, Anderson and Keith in the Icnown hyper- 
tensive patients. In most of the cases there were some changes in 
the skeletal muscle consisting of degeneration of the sarcoplasm. 
The sections showed occasional isolated muscle cells in which the 
cytoplasm was entirely granular, there being a loss both of the 
longitudinal and cross striations, and a loss in the staining power 
of the nuclei. Most of the specimens showed some fibrosis about 
the arterioles. This appeared more marked in those cases in which 
the normal wall-lumen ratio was most reduced. There was little 
lymphocytic infiltration in this fibrous tissue. 

Studies of the arteriole walls showed the most characteristic and 
prominent change to be in the media. This change was evidenced 
by an increase in thickness of the media, and by an increase in the 
number of nuclei on cross-section. The muscle cells appeared to 
be increased in size, though this could not be proved with certainty. 
There was also definite thickening of the intima in all of the cases. 
This intimal thickening was less marked in those vessels showing 
the least disturbance of the normal wall-lumen ratio. The increased 
thickness of the intima was characterized chiefly by an increase in 
the internal elastic lamina. In the normal arteriole the internal 
elastic lamina is scarcely visible, but in the sections studied there 
was a definite thickening of this layer as shown by Mallory’s con- 
nective-tissue stain. In our series there appeared to be very little, 
if any, proliferation of the lining endothelial cells. Studies of the 
tissues stained for fat with osmic acid failed to show any lipoid 
infiltration. There was no evidence of deposition of calcium or 
processes of degeneration in the media in any of the seetions. 

The following case history and necropsy is illustrative of the 
clinical and pathologic findings in a patient with “hypertensive 
heart disease without hypertension;” 

Case Report No. S 30-747. — Male, negro, aged 88 j'^ears, was admitted 
to the Louisville City Hospital on October 16, 1930, complaining of 
weakness and dyspnea of several years’ duration. There had been pro- 
gressive edema of the dependent portions of the body. During recent 
months attacks of nonradiating substernal pain were experienced and also 
frequent paroxysnis of nocturnal dyspnea. Neither the family Iiistory nor 
that of previous illnesses was of importance. 

Examination revealed an undernourished, senile, orthopneic negro 
whose palpable arteries were sclerosed and tortuous. The blood pressure 
was 130 systolic and 80 diastolic mm. Hg with the heart markedly enlarged. 
There was a loud blowing apical systolic murmur and a totall}’ irregular 

VOIj. 1S4, NO. 2. — .^.BGCST, 1932 S 
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ination. '\^Tieii retinal changes once occur they persist as mute 
ei-idence of arterial hypertension, regardless of whether the pressure 
remains high or falls to subnormal levels. O’Hare and Walker'^ 
have shown that "the finding of retinal arteriosclerosis in patients 
with a normal or low blood pressure probably indicates the e.vistence 
of a previous hypertension with subsequent myocardial weakening 
or loss of vascular tonus.” Retinal changes alone may be sufficient 
for a diagnosis of hypertensive heart disease. 

Master^® described the "high-voltage electrocardiogram” and the 
"hypertension roentgenogram” and claimed that they may be the 
only existing evidence of a previously long-standing hypertension. 
O’Hare, Calhoun and Altnow*'* state that SI per cent of their cases 
of "chronic mjmcarditis” with low blood pressure and characteristic 
retinal changes had t3'’pical or suggestive roentgenograms of tlie 
hj^pertensive heart. 

Should it be impossible to make with certainty an antemortem 
diagnosis of a preexisting hj'pertension from the cardiac enlarge- 
ment, retinal findings, the electrocardiogram or the Roentgen ray, 
a biopsj’’ may be performed. It permits an immediate diagnosis 
instead of a postponement of the diagnosis until autops.y findings 
are disclosed. 

Arteriolar lesions were found in the deltoid muscle of all our 
cases. The frequenc.y with which arteriolar lesions of the voluntary 
muscles was found b.v Kernohan, Anderson and Keith is far greater 
than that reported in the work of others. They comment on this ^ 
and offer the possible explanation that ])revious investigators, per- 
haps, did not include cases of the serious progressive tvpe of hj'per- 
tension, such as those which thej' classed as cases of earl.y malignant 
or malignant hjqjertension. More recentl,y Barker, Keith and 
Kernohan,*® from a studr' of specimens obtained at biopsy from the 
pectoralis major muscle in more than 100 cases of h,vperteiision 
have confirmed this work of Kernohan, Anderson and Keith. None 
of our biops.y cases had malignant hj'pertension. It is probable 
that marked and characteristic arteriolar lesions were found in 
everj'' instance bj' us because our cases were “worn out” hi'per- 
tensives. Tlie.y undoubtedl.v had hr-pertension over a long period 
of time before coronarj" changes or m.vocardial failure reduced the 
level of the blood pressure. 

Summary. 1. Biopsy" specimens of the deltoid muscle were 
obtained from 1 1 individuals with cardiac enlargement but normal 
blood pressure and no other factor to explain the enlargement. 

2. Histologic changes in the intima and media of the arterioles 
similar to tho.se encountered in known hy])erten.sives were found 
in all. 

'i Careful measurements of the arterioles of the specimens gave 
a ratio of wall to lumen from 1 to 1.31 to 1 to 0.70, similar to ratios 
found in known h.vpertensives and in marked contrast to the normal 

ratio of 1 to 2. 
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4. Three patients are now dead and 'one autopsy was obtained in 
which a generalized arteriolar sclerosis was found. 

5. The frequency with which hypertensives show arteriolar lesions 
of the voluntary muscles is discussed. 

6. A diagnosis of “hypertensive heart disease without hyper- 
tension” may be confirmed by biopsy studies of the voluntary 
muscles. 

Note. — ^AVe desire to express our sincere thanks to Dr. John Walker Moore, 
Dean, for his kind pernaission to make this study; to Dr. A. James Miller head of 
the Department of Pathology, for valuable suggestions and technical assistance; 
and to the resident staff, both medical and surgical, of the Louisville City Hospital 
for their interest and assistance. 
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ADJUNCT ATTENDING SURGEON, MT. SINAI HOSPITAL, NEW YORK CITY. 

(From the Surgic.al Seri-ice of Dr. Harold Neuhof, Mt. Sinai Hospital, New York 

City.) 

A SHORT flexible tape-measure is a necessary item in the arma- 
mentarium, of the physician who attempts to achieve accuracy and 
precision in the field of physical diagnosis. Because of the frequency 
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with M'hicli such an instrument is forgotten, mislaid or lost, the 
average physician usually relies on his ability correctly to gauge 



TIic mbine is manufactured by the OrscH Company. lOS Most 7Sth Street. Nev 
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certain measurements during the cour.se of his examination of 
patients. Otliens, liowever, have attempted to obviate the diffi- 
culty by combining a readily available measuring tape with the 
stethoscope. This has been done by calibrating one of the rubber 
tubes of the stethoscope with ink, or by cutting notches in the 
rubber at measured intervals, with not entirely satisfactory results 
from the standpoint either of accuracy or durability of the markings. 

Some time ago, while interested in the development of calibrated 
surgical drainage material, the idea of using the same method to 
calibrate stethoscope tubes occurred to us. An immediate trial 
convinced us of its value but disclosed one serious objection, namely, 
the inadvertent stretching of the tubing by the examiner while 
taking measurements. This objection was, howe^mr, readily over- 
come by a method of construction which we shall describe later. 

The tubing is constructed in the following manner: Calibrations, 
0.5 cm. apart, are vulcanized directly on a very thin strip of white 
rubber, 4 mm. wide, which constitutes the background. This cali- 
brated rubber strip, in turn, is vulcanized and processed directly 
to the rubber tubing. The entire unit is then coated with a very 
thin layer of rubber, which imparts to it a smooth finish. Thus 
the calibrations which are now an integral part of the tubing are of 
permanent character and do not fade when subjected to hard usage, 
boiling, or chemical sterilization. Stretching of the tubing is pre- 
vented by incorporating several strong linen threads within its 
substance at the time of manufacture. This in no Avay interferes 
with its flexibility but merely prevents it from stretching. The 
calibrated strip begins at a point about 3 cm. from the distal end of 
the tube so that the portion immediately adjacent to the bell of the 
stethoscope is blank and enables one to hold the end of the tube 
without obscuring the calibrations. 

We have found this simple device to be entirely adequate in 
accurately measuring the distances from the right and left cardiac 
borders to the sternum, the width of mediastinal dullness, the cir- 
cumferences of various parts, etc. Undoubtedly other practical 
applications will suggest themselves. 


THE CHANGES PEODUCED IN THE BLOOD PICTURE BY 
REMOVAL OF THE NORMAL MAMMALIAN SPLEEN.* 

By E. B. Krumbiiaar, M.D., Ph.D., 

PnOFESSOn of pathology, school of JfEDICINE, UNIVERSITY OF PENNSYLVANIA, 

PHILADELPHIA, PA. 

The eft'ects on the blood picture of removal of the normal spleen 
have remained a subject of dispute in spite of the apparently simple 
nature of the problem and of the many studies that have been made 
upon it over more than a half century. While, for instance, the 

* This article is also to appear in the Libman Memorial Volume and in Le Sang 
in a French translation. 
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majority belicA’es that tlie spleen, in addition to its blood destroj’ing 
function, lias a stimulating effect on red blood cell formation (as 
evidenced by the anemia that follows its removal); others, chiefly 
German writers, have actively supported the view that the spleen 
normally inhibits red blood cell formation. 

Difficulties Involved in This Problem. Though the reasons for 
this discord are not entirelj’^ clear, certain factors undoubtedly 
contribute, which haA’^e rarely receh'ed adequate consideration. In 
the first place the spleen, though accepted as an important member 
of the hemolytopoietic system, is one of the most Amriable of the 
Auscera in size and u^eight in relation to general body weight, botli 
at different stages of the indiA'idual’s existence, and in different 
ipdiAdduals of the same species, and in different species. In rabbits, 
for instance, it aAmrages about 0.05 per cent of the bodj^ AA^eight 
whereas in man, dogs and monkeys. this ratio is more in the neigh- 
borhood of 0.25 per cent. It is therefore obAuous that remoA^al of the 
rabbit’s spleen can hardly be expected to gh’e as characteristic a 
light on the absent function as in the other cases; and yet negative 
results on tliis animal (a notoriously unsatisfactorj’ subject for 
pematological inA’estigations anj'how) have frequently served to 
I /cloud this issue. In Wade BroAA'n’s* studies on constitutional varia- 
; / tion and susceptibility to disease, the spleen proA-ed to be one of the 
I most A'ariable of the organs, and its gradual shrinkage with increas- 
/ ing age is a well-knoAvn occurrence. Study of splenic function has 
/ ahvays been hampered by the double fact that, first, as a ductless 
I organ, its action must usually be studied in a negatiAm Avay, by the 
I changes brought about by its remoA-al, and yet, second, the effects 
i of this remoA'al, onl.A- eliminating one member of the reticulo- 
Ij endothelial system, are soon masked by the compensating effects 
w of other members of the system, especially bone marrow, liA'er and 
/ lymph nodes, "While the changes foIloAA'ing remoA\al are more easily 
demonstrable on the hemolytic side (phagocytosis, hemosiderin, 
etc.), the hemopoietic shifts after splenectomy — especially those 
of a regulatory nature— are more difficult to determine. EA’en AA'ith 
such cytological CA'idence as the bone marroAV b.A'perplasia that 
eA’entually folIoAvs splenectomy, it is difficult to cA'aluate how nuidi 
'of this is a true increase of Iiemopoietic tissue and hoAV mucli is 
connected AA’ith the neAvly increased function of blood cell destruc- 
tion. An extreme example of this type of difficulty is found in 
studies of spenectomy in loAver orders. For instance, in tlie sala- 
mander the spleen is the chief organ of erj'throcytopoiesis (Jordan 
I and SpeideF) ; and yet after its remoA'al neAv erythrocytes apparently 
\ can be differentiated in the general circulation as Avell as in the heart 
and liver sinuses. 

Another source of confusion has been the tendency— so often 
present in biologic investigations— to base conclusions on too .small 
a series of animals or on subjects studied oA’cr too short a penoo. 
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Where the change sought for is sure not to be marked, as is obvious 
from the long-continued disagreement, a large number of test sub- 
jects obviously becomes the more necessary. An adequate period 
of observation is necessitated not only to get past the ordinary 
effects of anesthesia and a major surgical operation, but also because 
the characteristic spleen effects are not best observed for a few weeks 
and not concluded until often many weeks after removal of the organ. 
And yet some of the experimental studies which led toward the use 
of splenectomy in pernicious anemia some 20 years ago, for instance, 
were limited to only two or three animals observed for 1 or 2 weeks 
after splenectomy. For similar reasons, the most careful controls 
are especially necessary . The importance of such details as use of the 
same instruments by the same person under identical conditions at 
the same time of day, reduction of technical error and emotional 
excitement in the test animals to a minimum, adequate pre-operative 
examinations and preparations to establish a true base line, has only 
been appreciated by us after years of acquaintance with the problem 
and, as might be expected, is often missed in the published reports. 
Not only are the normal variations in hemoglobin and red cell 
counts far greater than was earlier appreciated (cp., L. Pearce’s® 
Study of the Blood Cytology of the Rabbit) but also seasonal 
variations (Platt and Freeman^) and emotion (Lamson,® and Cannon 
and Izquierdo®) are known to play a not inconsiderable part. 

Still further confusion has been caused by using the changes 
found after therapeutic removal of a pathological spleen in various 
anemias as throwing light on the relation of the normal spleen to 
blood formation and destruction. Not only is this ipso facto a 
faulty procedure in general, but also in the case of the spleen, the 
diseased organ is known often to be a site of greatly increased blood 
destruction. Removal of a diseased organ, therefore, would tend 
on general grounds to lessen an anemia, and also in this case the 
removal of a hj'peractive blood destroying factor would raise the 
blood level, irrespective of the normal organ’s effect on blood forma- 
tion. Thus two of the chief supports for the view that the spleen 
has an inhibiting effect on red blood cell formation can be shown to 
be vulnerable to destructive criticism. 

Legitimate differences in interpretation also play their role. 
Thus recently Chiatellino and Goldberger^ report that three splenec- 
tomized dogs showed a much greater rise of hemoglobin and ery- 
throcytes when taken to high altitudes than did 3 controls, on 
account of the absence of the so-called inhibitory effect of the spleen. 
Tlie protocols, however, show that the splenectomized dogs started 
anemic (4.9, 5.0 and 4.7 million reds vs. 8.0, 7.3, 5.4 respectively of 
the controls) and therefore had a greater demand for an er\'throcytic 
increase. One is naturally curious also to know why the splenec- 
tomized animals were anemic before being taken to high altitudes! 
The data of other (e. g., Roese®) are so inadequately presented that 
deductions are difficult. 
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It is proposed now to examine the evidence concerning the effect 
of removal of the normal spleen, chiefly in dogs, rabbits, guinea- 
pigs and man, on the level of erythrocyte count, hemoglobin, 
reticulocyte percentage, fragility of erythrocytes and blood platelet 
count. On account of the infectious anemia (Bartonella) lit up by 
splenectomy in rats (Lauda®) this animal is not included, though 
evidence points toward development of a transient anemia even in 
rats free of this infection. The leukocyte changes (enduring leuko- 
cytosis with tardy lymphocytosis and eosinophilia) have been 
sufficiently discussed elsewhere. 

The Effect of Splenectomy on the Erythrocyte Count. The point 
that has received the most attention, at flrst glance one of the sim- 
plest yet provoking the most contradiction, is the level of the erythro- 
cyte and hemoglobin counts. As the reports are too numerous to 
be considered seriatim, the accompanying table of reported changes 
in the erythrocyte count has been prepared, though it is obvious 
that many minor variations are thus necessarily omitted. As the 
hemoglobin change is generally recognized as not signiflcantly 
different, it can well be omitted; its consideration is also complicated 
by the exchange with muscle hemoglobin (Whipple, et al}°) and 
Ray’s“ observation that after splenectomy, the oxygen capacity of 
the erythrocytes decreased more rapidly than did the pigment, i. e., 
that a nonfunctioning hemoglobin had also to be taken into account. 

From Table 1 it is seen that the majority of investigations has 
found a significant anemia developing after splenectomy, but that a 
not inconsiderable number has found either no significant change or 
an actual rise of erythrocytes. Most of those finding an anemia 
have,' like ourselves, found it beginning to develop shortly after 
operation, reaching a maximum in a few weeks and disappearing 
after several more. Hirschfeld,®® however, who earlier®® failed to 
find any anemia, has recently reported an initial, short anemia in 
experimental animals followed by polyglobulia at a time when 
others found the anemia developing or near its maximum. Roese, ® 
of the same school of thought, reported similar changes— the explan- 
ation being that the early drop is connected with the loss of the 
spleen’s iron-regulatory function, while the later rise is due to the 
loss of the spleen’s inhibitory influence on bone-marrow hemato- 
poiesis. Some of those finding the slower developing anemia, have 
found a polyglobulia (e. </., Winogradow, and occasionally ourselves) , 
for whicli an overcompensatory mechanism has been suggested 
as a possibility, but where unassociated chance changes in general 
condition cannot be definitely ruled out. ^Wiere no anemia has 
been found, the spleen was thought to be indifferent toward blood 
formation ; the suggestion has been made by those finding an anemia 
that possibly accessory spleens have been overlooked at operation 
in such cases, though in the later reports this item has usually 
been covered. It is but fair to add, too, that many of the articles 
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reporting anemia are from an early period when the precautions I 
have previously referred to were least followed; and while many- 
perhaps most of those failing to find a postsplenectomy anemia 
should be similarlj^ discounted, there are a few that remain difficult 
to reconcile. The studies of Azzurini and Massart, '® for instance, 
though on a small number of dogs, bear intrinsic evidence of such 
thoroughness that it is impossible for the advocates of postsplenec- 
tomy anemia to disregard them. The mild anemia of some of our 
own dogs, too, suggest that the spleen’s influence is not of such 
intensity that its absence is alwai/s clearly manifested by present 
metliods. 

Our own studies, Avhich have now continued at intervals over 
21 years, have accumulated evidence on 32 dogs and 6 monkeys, 
sufficiently uncomplicated by other experiments such as bleeding, 
administration of oleate, hemolytic serum, etc., to throw light on 
the effect of absence of the spleen per sc. All have shown anemia, 
the red blood cell count dropping on an average of 1.49 million cells 
per c.mm. (extremes 0.5 to 3.5 million) with similar falls in hemoglo- 
bin. Occasional blood-volume studies tend to show that this is a 
true diminution in number and not a change in concentration. Not 
only is the drop much more variable than in the first series reported 
by us, but the time of onset and duration haA'e, as would be e.xpected, 
shoAvn considerably more A'ariation. In the whole series, anemia 
Avas found to extend from the first to the 70th day after splenectomy 
(extremes) and reached its maximum, on the aA-erage, on the 29th 
day. (Extremes of maximum anemia fell between the 5th and 60th 
days.) The intact control dogs examined oA’-er long periods showed 
hardly more than the Amriations of the method’s error (3 to 4 hun- 
dred thousand), if kept in good condition free from infection. The 
fact that these are less tiian tlie “normal” ALariations aboA'e referred 
to tends to shoAV that obserA'ance of strictlj' standard conditions, 
especially tlie successful aA'oidance of emotional changes, minimizes 
normal Amriation. The controls on AAdiich such operations as par- 
tial hj'sterectomy, omentectomA-, Ijunphadenectomy and unilateral 
nephrectomy were performed, sometimes shoAved an anemia compar- 
able to the milder splenectomy anemias, but it reached its maximum 
at a significantly earlier point (2 to 14 days) and made a quicker 
recoA’ery. While requiring consideration, tlierefore, it seems proper 
to regard these as nonspecific reactions separable from true splenic 
effects. In our monkeys, on the other hand, the slighter anemia 
reached its maximum on the 9th flay after splenectomy and it 
might Avell be that other animals AA'ould readi a maximum still 
earlier. Not only must general species difterences here be taken 
into account, but also the shorter natural duration of life in the 
smaller laboratory animals. It is Avorth noting that in Table 1 
Ivreutcr.'® the only otlier obserA'er of the postsplenectomy blood 
changes in monkeys, is listed on his oaati interpretations as against 



KRUiMBILLtUl; BLOOD PICTURE BY REMOVAL OF NORMAL SPLEEN 221 

the development of anemia, though analysis of his figures showed 
a slight anemia that was very little less than that observed by us. 

In reeent years we have paid especial attention to the immediate 
postoperative changes in the blood pictures on account of the trans- 
ient rise reported by some observers at this time. In 17 of our dogs 
such a rise was found (0.2 to 1.2 million cells per c.mm.) lasting from 
1 to 3 days; but similar rises were also found in most of the controls. 
Attempts to evaluate by blood volume studies the factor of post- 
operative anhydremia in this change have thus far not given con- 
sistent results, but are still being continued. Loesch, Witts and 
Zimmermann®® state that the severity of the anemia is masked by 
an oligemia, as shown by their blood volume determinations, and 
that the total amount of circulating hemoglobin may be reduced to 
one-third. It was also hoped that study of the reticulocyte per- 
centage as a sign of erythropoietic activity might throw light on the 
nature of this frequently observed rise. Six of 8 recently splenec- 
tomized dogs showed a rise in the reticulocyte percentage from a pre- 
operative average of 0.3 per cent to 1.2 per cent 1 and 2 days after 
operation— slight, to be sure, as compared with the high values ob- 
tained in disease, but large when compared to our experience with 
normal dogs. Of 6 controls, 3 intact animals varied between 0.01 
and 0.3 per cent reticulocytes {i. e., normal) over considerable periods 
up to 19 months, while 2 undergoing unilateral nephrectomy showed 
no operative rise. While such evidence is based on far too few animals 
to be conclusive, and while it is impossible to rule out nonspecific 
postoperative effects, nevertheless it tends to indicate that splenec- 
tomy has a tendency in the dog to be followed for a few days by an 
increased number of reticulocytes in the peripheral blood. In the 
monkey Krumbhaar and Musser^^ failed to find any signs of regener- 
ation in the peripheral blood, either of blasts or reticulocytes, which 
were actually diminished. Whether such an increase indicates 
increased bone marrow activity with an overflow into the blood or 
whether it is a sign of decreased maturing ability of the bone marrow 
with consequent delivery of immature cells to the blood stream is a 
matter requiring further investigation. Just as in the liver treat- 
ment of pernicious anemia the beneficent effect is shown first by an 
increase of reticulocytes (relatively more mature than the megalo- 
blasts) and next by an increase of the still more mature normocytes, 
so here the converse is possible, that the increase in reticulocjdes (if 
not accompanied by a true increase in the total number of erythro- 
cytes) might be looked upon as a sign of interference with their 
normal maturation rather than of true increased erythropoiesis. 

The Effect o£ Splenectomy on the “Fragility” of Er3rthrocytes. 
This is one of the few phases of this problem in which .there is sub- 

* This term, proposed by me (J. Lab. and Clin. Med., 1922-1923, 8, 11) to indicate 
those immature erythrocytes which exhibit a reticulum after -v-ital staininR, should 
not bo confused with the reticular cells of the reticuloendothelial system. 
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stantial unanimity. Whether the spleen is removed from normal 
animals or therapeutically in disease, there is always an increase of 
the resistance of erythrocjdes to hypotonic salt solution, as well as 
to most other forms of damage. This has proved of clinical import- 
ance in hemolytic jaundice, where splenectomy brings the fragile 
cells to a point nearer normal resistance. This fact, coupled with 
observations that blood cells emerging from the spleen appear to be 
less resistant than the entering blood cells, indicates that the spleen 
has a hemocatatonistic (weakening) effect on certain (probably the 
effete) erythrocytes (Bottazzi*’'). fVhile the great majority of 
investigators has found such an increase (we, for instance, having 
found it constantly in man, monkey and dog), onlj^ four investiga- 
tors (as Lauda® points out in his review) have had contrary results. 
Erenckell and Nekludon,®® w^ho liaA^e found a constant hyper- 
cholesterolemia after splenectomy in dogs, cats and rats, think this 
to be the cause of the increased resistance. 

Immature Erythrocytes in the Circulation after Splenectomy. A 
number of inA^estigators haA’^e reported shoAvers of Jolly bodies, or 
more rarely of nucleated forms, appearing in the circulation in man 
(Morris,®® Hirschfeld and Weinert,’^ Muehlbradt®® and many 
others) Avhich sometimes persist OA'er long periods. Similar findings 
have been reported in animals (mice, Lauda and Haam;®‘ rats. 
Waltz;®® rabbits, Karlbaum,®® Ponticaccia;®® guinea pigs, Keller;’* 
dogs, Loesch, "^^htts and Zimraermann,’® ICarlbaum,®’ Takagi,®^ 
Weicksel and Gebhardt,®’ etc.). This aa'c have never been able to 
substantiate, even during the period of anemia, though we haA'-e 
returned to the search on numerous occasions and repeatedly on 
the stained spreads taken at appropriate times. Beyond the occa- 
sional normoblast found eA^en in normal dogs’ blood, we haA'e not 
been able to find any nucleated forms on Jolly bodies at any time 
after splenectomy. Istomanowa, WjassinkoAv and SA\:jatskaja®® 
likeAAuse failed to find any “granular crises.” Such discrepancies 
can only be recorded here in the hope that a satisfactory explanation 
will eA’entually be forthcoming. 

Reticulocytes. The behaAuor of the reticulocytes immediately 
after operation has already been discussed. In our experience AA-itli 
dogs from 10 to 42 days after splenectomy (i. e., coincident with the 
maximum amount of anemia), the reticulocj'te would again rise 
(0.4 to 1.0 per cent), sometimes to stay increased during the period 
of obserA-ation of more than a year (like the bone marroAV h.ATier- 
plasia tliat Ave have elseAvhere reported). The monkeys, hoAVCA'cr, 
neA'er shoAA-ed an}- increase, probably on account of the mildness of 
the anemia. jNIole^* in rabbits and Bcnhamou and Nouchj'®^ only 
found a transient postoperatiA'e reticuloc.A-tosis, like that found in 
the majority of our dogs (as previously noted). We would again 
emphasize that Avhile reticulocj-tosis undoubtedly indicates an 
alteration in erA-thropoiesis, and possibly a sign of increased erA-thro- 
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poietic activity, it is not necessarily and always a sign of such a 
change. As "V^htts®® points out in his recent Goulstonian lectures, 
“Estimations of the number of reticulocytes have added much to 
our knowledge of the rate of blood formation in disease, but this 
test must not be used uncritically, and it needs collateral support. 
Reticulocytes appear in the blood stream when the marrow is irri- 
tated by a variety of substances, such as shellac and colchicin, and 
marrow irritation must be distinguished from a real increase of red 
cell production. I have seen reticulocyte counts of 6 per cent in 
aplastic anemia, though the absolute number was small, and this is 
not surprising when we remember that a few remnants of hyper- 
plastic marrow are usually left in this disease. An increased delivery 
of red cells into the circulation may be unaccompanied by a rise 
in the number of reticulocytes, as when a transfusion is given at the 
beginning of liver treatment in pernicious anemia.” We have 
already referred to the possibility of a disturbance of normal matura- 
tion being the responsible factor. 

The Nature of the Anemia. In explanation of the nature of the 
postsplenectomy anemia, its occurrence is obviously due to the loss 
of something contained in the spleen. Asher and his school have 
reported an increased loss of iron after splenectomy, which would 
afford a satisfactory solution as the anemia is apparently one of 
decreased blood formation. Not only have their published protocols 
seemed inadequate to clinch the point, however, but they have not 
been sufficiently confirmed by others. Our earlier studies on this 
point having been inconclusive (“The Spleen and Anemia,” p. 112 
et seq.), we have recently returned to this problem with better 
methods, more animals and varied controls; though the results 
were not as striking as one might wish, we believe that they confirm 
Asher’s view that there is an increased loss of iron after spleneetomy 
(unpublished studies) . We have not been able to prevent the anemia 
by high iron diets. The situation remains then, as previously stated, 
that in the light of the evidence at hand, including the stimulating 
action of splenic extracts (Danilewski,®® Leake,®^ ourselves and 
others), the loss of the spleen is thought to produce anemia, not by 
the loss of a center of blood formation (though this may contribute 
in some cases) but by the loss of a stimulant to the bone marrow or 
of one of its purveyors of building material, especially iron. As 
Lauda® points out, analogous to the action of lowered body temper- 
atures in stimulating the heat-producing centers in the medulla, and 
to the stimulation of respiration by accumulated CO 2 in the blood, 
so products of erythrocytes destroyed in the spleen may perhaps 
stimulate blood-cell formation, which stimulus would temporarily be 
diminished in the absence of the spleen until the process was fully 
taken over by other members of the reticuloendothelial system. 
Such increased postsplenectomy activity in liver, lymph nodes and 
bone marrow has been repeatedly demonstrated (See “The Spleen 
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and Anemia, pp. 164, 201) and is, I belieA^e, generally accepted. 
With such a dual action of the spleen in opposing directions (lower- 
ing the erythrocyte count by doing away with cells and helping to 
raise it by stimulating erythropoiesis), it is easier to comprehend the 
varying results that have so long complicated this problem . Such an 
explanation, too, is in accord with our findings (since confirmed hy 
others) that the anemia that follows a hemolytic agent, while pro- 
ducing a smaller drop in the splenectomized dog, requires a longer 
period of repair. It does not produce as great a drop because if 
anemic, there is less distance to go, also because the cells are more 
resistant, and one of the agents for removing erythrocj'^tes is absent; 
but it lasts longer because a stimulant to the bone marrow is absent. 

The anemia once established, the increased resistance of the ery- 
throcytes may be regarded as the usual sequel of anemia, while its 
eventual disappearance is adequately explained by the compensa- 
tory bone marrow hjq^erplasia. The persistence of this hjqierplasia 
may be due, as Johnstone^” states, to the genera] law of regeneration 
in excess; but an added factor for consideration is the cellular 
increase brought about by the assumption of the absent spleen’s 
hemolytic function. 

The Effect of Splenectomy on the Blood Platelet Count. -Kaznel- 
son’s®* demonstration in 1916 that splenectomy had a remarkably 
beneficial effect on those cases of purpura that had. been shown by 
Fi’ank®*’ (1915) to have a low blood platelet count has stimulated 
considerable interest in this phase of the spleen problem. The rise 
in the platelet count has been found by all obsein'ers both experi- 
mentally and clinically, though the evidence varies as to the dura- 
tion and cause of the increase. Experimentally, for instanee, it has 
been found in dogs by Weicksel and Gebhardt, Binet and Kaplan,"’" 
Loesch, et Steiner and Gunn,"" and clinically, by Bachman and 
Hultgren, ’’’ Benhamou and Nouchy,"'‘Dawbarn, ct a}., Galloway,"” 
Holloway and Blackford, "’■* Leotta,"*® Litchfield,""’ Quenu and 
Stoianovitch,'"’' Rivoire,'"" and many others. (See also 30 cases 
reA’iewed by Leschke and Wittkower,'®® and 101 cases by Spence’"*.) 

The findings as to the duration of the rise have not been so uni- 
form. In our dogs, the count was from 50 to 200 per cent higher 
at the end of observation (3 to 12 months) than before operation. 
Immediately following the operation there was a considerable rise 
(like that of the “operated” controls) but after a drop toward normal 
a second rise was observed which was lasting. While others have 
found this lasting rise (Liles,"’ experimentally, Galloway"” and in 
a number of the reports collected by Lcschke and Wittkower,""' 
and Spence’’®) many others,- including 3 of Kaznelson's®” original 
cases, have returned to normal (in the ex])erimental observations) 
or to ])athologically low limits (in the cases of thromboj)enic pur- 
pura), sometimes with and sometimes without return of hemorrhagic 
symptoms. Such variations have led Steiner and Gnnn,'"' on the 
basis of control operations to splenectomy on rabbits, to conclude 
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that the thrombocytosis of the .latter operation does not differ from 
the others in time of occurrence, degree or duration. They did not, 
however, in my opinion follow their test animals for a sufficiently 
long period to invalid to the majority view that the postsplenectomy 
thrombocytosis is of considerably longer duration and degree than 
simple postoperative thrombocytosis. The same increased fluctua- 
tion of successive counts (“irritability of the blood picture”) after 
splenectomy has been noted for the blood platelets as for the ery- 
throcyte and hemoglobin determinations (Loesch, Witts and 
Zimmermann,^® Sorge,®'^ our own observations, and others). 

As to the cause of the changes in the platelet count after splenec- 
tomy in disease, Frank®® based the thrombopenia on a deficient 
formation in the bone marrow, which was then stimulated by 
removal of the spleen, while Kaznelson®* believed there was an 
. increased destruction of the platelets in the spleen. Counts of the 
platelets in the blood entering and leaving the spleen have not 
decided the matter, though on the whole this evidence favors the 
thrombolytic action of the spleen, as does the histologic evidence of 
hyperplasia of phagocytic cells in the spleen in the purpura cases and 
the suddenness of the rise of the platelet count after splenectomy. 
The long duration of the experimental thrombocytosis, on the other 
hand, points either toward the lasting loss of an inliibiting action on 
platelet formation in the bone marrow or to inadequacy on the 
part of other members of the reticuloendothelial system to take 
over the lytic function for platelets; as the system is able to do for 
erythrocytes. Until decisive evidence is available, it would be 
reasonable to assume that the postsplenectomy thrombocytosis may 
be the result of both decreased thrombolysis and decreased inhibi- 
tion of platelet formation. 

Summary. While definite conclusions are obviously impossible 
on many of these matters, the following statements can be said to 
have the support of the more weighty evidence. 

In the normal mammal, splenectomy causes a true, mild tempor- 
ary anemia that varies both in individuals and in species and in 
time of appearance, degree and duration. This is accompanied by 
an increase in the reticulocyte count, an increase in the resistance of 
the erythrocytes, both of which are apparently responses to the 
anemia. This anemia is due to a loss with the spleen of a property 
which aids erythrocyte formation, such as the conservation of the 
iron of brokendown erythrocytes. This function is eventually 
taken over, at least in large part, by other members of the reticulo- 
endothelial system. The normal spleen does not have an inhibitory 
action on erythropoiesis in the bone marrow. 

The reason for the appearance of Jolly bodies and nucleated forms 
which has been reported by the majority of investigators, has not 
been explained. It is possible that they represent a loss with the 
spleen of a property of maturing erythrocytes, rather than the loss 
of a brake on erythrocytopoiesis. 
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The cellular hyperplasia in the bone marrow observed after 
splenectomy represents not onlj’’ the compensatory response to the 
anemia but also the loss of an important organ concerned with 
hemolysis, i.e., manj'' of these hyperplastic cells are functioning 
on the hemolytic side of the hemoljdopoietic system. 

Splenectomy both in normal animals and in cases of thrombopenic 
purpura causes a marked rise in the platelet count, which is more 
persistent than other postoperative thrombocj’toses. It has not 
yet been settled whether this is due to the removal of a platelet 
death-house or of an organ that tends to inhibit platelet formation 
or to both. / 
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THE VAN DEN BERGH REACTION AND THE BROMSULPHALEIN 
TEST IN THE ESTIMATION OF HEPATIC FUNCTIONAL 
IMPAIRMENT. 

By a. Cantarov, M.D., 

INSTRUCTOR IN MEDICINE, JEFFERSON MEDICAL COLLEGE. 
PHILADELPHIA. 


(From the Laboratory of Biochemistry, Jefferson Hospital and the Department of 
Medicine, Jefferson Medical College, Pliiladelphia.) 


Numerous reports in recent years, embodjnng the results of 
extensive experience with the use of various methods for the deter- 
mination of hepatic functional efficiency, almost invariably empha- 
size the fact that the excretory function of tlie lii'cr is the only one 
'wliicli can he investigated clinically with any degree of success. 
This is most unfortunate for, from a practical standpoint, the sei'eral 
metabolic functions of the liver are of much more significance than 
is its excretory function. Fortunately for the individual with 
hepatic disease, however, the enormous functional reser\’e and 
remarkable regenerative capacity of that organ enable it ade- 
quately to maintain its important metabolic activities even in the 
presence of advanced anatomical changes, particularly if the disease 
process is chronic in nature. For these reasons attention has been 
directed particularly toward the diagnostic significance of the van 
den Bergh reaction, the degree of hilirubinemia and the ability of 
the liver to eliminate halogcnated phenolphthaleins from the blood 
stream. Bromsulphalein has jiroved to be the most satisfactorj’ 
of the latter substances and has been employed extensively in recent 


Years. 


The present report constitutes an analysis of the positive findings 
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obtained by one or more of these! methods in 224 determinations 
made upon 188 patients. 

Van den Bergh Reaction. On the basis of differences in color reac- 
tion observed when icteric sera are treated with Ehrlich’s diazo 
reagent (diazobenzosulphochlorid), van den Bergh^ postulated the 
existence of two types or forms of combination of bilirubin in the 
blood of jaundiced individuals; one form, present characteristically 
in obstructive jaundice, was believed to give the so-called immediate 
direct reaction, forming acetophenolazorubin promptly upon the 
direct addition of the diazo reagent; the other form responded only 
after the precipitation of the serum or plasma proteins by alcohol, 
this type of reaction being supposedly characteristic of hemolytic 
jaundice. This view was supported by McNee,^ who utilized this 
hypothesis as the basis for his conception of the liver lobule as a 
functional unit in the metabolism of bilirubin whereby the mechan- 
ism of production of obstructive hepatic jaundice, nonobstructive 
hepatic jaundice and hemolytic jaundice could be conveniently 
explained. 

Clinical trial, however, did not appear to justify the belief that 
various types of jaundice could be accurately differentiated by this 
method. Varying responses obtained at different times in the same 
individual have tended to discredit the differential diagnostic 
value of the van den Bergh reaction. At present many are of the 
opinion that the type of response is determined solely by the con- 
centration of bilirubin if certain factors such as temperature and 
hydrogen-ion concentration are controlled. Snider and Beinhold® 
found that as increasing amounts of bilirubin were added to serum 
the direct van den Bergh reaction changed from negative to delayed, 
then to biphasic and immediate and, conversely, that dilution of 
icteric serum with normal serum changed the reaction from imme- 
diate to delayed. They conclude that the type of direct van den 
Bergh reaction observed in serum depends upon the concentration 
of bilirubin and is independent of the underlying cause of the 
existing hyperbilirubinemia. The degree of bilirubinemia (icterus 
index) associated with each type of van den Bergh reaction observed 
in the present series of patients is shown in Table 1. The van den 
Bergh reaction was performed according to the method suggested 
by Lepelme'' and the icterus index by the method of Bernheim.^ 

Hyperbilirubinemia (icterus index above 6) was present in all but 
1 case (I. I. 3.9), its absence in 'this instance, in spite of obvious 
hepatic disease (confirmed at autopsy), being presumably due to 
the existence of a profound secondary anemia. The icterus index 
range in each group was as follows: positive indirect (negative 
direct) reaction, 3.9 to 21. S; delayed direct reaction, 12 to 48.8; 
biphasic direct reaction, 10 to 99; immediate direct reaction, 13.2 
to 173. 
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Table 1. Bilieubinemia in van den Bergh Reaction Groups. 


Direct van den Bergh. 


Icterus index. 

Cases. 

Negative. 

Delayed. 

Biphasic. 

immedinte. 

3.9 .... 

1 

1 




6.1-10 . . . 

. 44 

42 


2 


10.1-20 . . . 

. 103 

47 

35 

20 

1 

20.1-30 . . . 

21 

1 

5 

12 

3 

30.1-40 . . 

. . 13 


3 

s 

2 

40.1-50 . . . 

7 


1 

(5 


60.1-00 . . . 

12 



Q 

Q 

60.1-70 . . . 

3 



3 


70.1-S0 . . . 

8 



3 

5 

80.1-90 . . . 

3 



2 

1 

90.1-100 . . . 

. . 1 



1 


100.1-120 . . . 

2 




2 

120.1-140 . . . 

4 




4 

140.1-180 . . . 

2 




2 


— 

— 

— 



. 

Total . . . 

. 224 

91 

44 

63 

26 


It is evident that considerable overlapping occurs in the different 
reaction groups. Grouping the negative direct and delayed direct 
reactions together, since they possess the same clinical significance, 
all of the cases of hyperbilirubinemia presenting these reactions 
exhibited icterus index values ranging from 6.1 to 50 (100 per cent). 
Of the 63 sera giving the biphasic direct reaction 48 (76.1 per cent) 
fall within the same icterus index range (6.1 to 50). Of the 26 sera 
giving the immediate direct reaction, 6 (23 per cent) fall within 
this range. If care is exercised in the performance of the test and in 
timing the color reactions there is certainly a sufficiently marked 
difference, particularly between the negative or delayed reactions 
and the biphasic or immediate reactions, to preclude the probability, 
suggested by Snider and Reinhold, ^ that this overlapping may be 
satisfactorily explained on the basis of experimental error. Varia- 
tions in temperature and hydrogen-ion concentration, although of 
theoretical significance, are of little practical importance under 
standard laboratory conditions. 

These observations suggest that factors other than the concen- 
tration of bilirubin in the serum are involved in the determination 
of the type of van den Bergh' reaction produced. This belief is 
further supported by an analj-^sis of varying reactions occurring 
at different times in the same individual (Table 2). 

There can be no question but that the transition from the stage 
of the indirect (negative direct) reaction through the stages of 
delayed, biphasic and immediate direct reactions is usually asso- 
ciated with a distinct tendency toward an increase in the degree of 
bilirubinemia. However, exceptions to this general rule were 
noted in 5 of the 19 cases in this group. In cases J . H., A. C.,1SL S. 
and C. M., a biphasic reaction occurred at an icterus index level 
lower than that associated, at another time, with a delayed reaction. 
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In case K. R. an immediate direct reaction was obtained at a lower 
bilirubin concentration than was present with a biphasic reaction. 


Table 2. — Vahiation in van den Berqh Reaction in Same Individual at 

Different Times. 




Direct van den Bergh. 




Negative. j 

Delayed. 

Biphasic. 

Immediate. 

Case. 

Condition. 

1 . 1 . 

Dye.* 

Chol.f 

1 

1 . 1 . 

Dye. 

Choi. 

I. I. 

Dye. 

Choi. 




A. C. 

Comm, duct 




34 

35 

236 

30 

■ 40 






Stricture 







30 






J. H. 

'Carcinoma 

0.1 

is 

162 

37 

20 

iso 

24 

20 

210 

60 

20 

230 


pancreas 













K. G. 

Comm, duct 




13 


154 



* 





Adhesions 

12 

io 


24 

8 








K.R. 

Conun. duct 







l75 



54.9 

50 



Stone 







60 

66 





J. C. 

Comm, duct 
Stone 

7.6 

6 





14.8 

40 





A.S. 

Comm, duct 

10.0 

0 





37 







Stone 

11.2 












C. P. 

Pernicious 

0.0 


88 

13.3 


92 








anemia 













R. G. 

Icterus 




48.8 


104 








Neonatorum 

8.4 



18 














IS 









M.S. 

Myocardial 




20 

15 

138 

17 






W. W. 

insufficicnoy 

Myocardial 

io" 

30 

... 

i3.7 

35 


21.4 

25 





S. G. 

insufficiency 

Cholecystitis 

9.2 

10 

188 







59 

80 

210 


acute 













C. D. 

Ciioleoystitis 

9.2 

0 


17.7 

0 

300 







H. H. 

Cholecystitis 

11.6 

15 


12 

15 








J.K. 

Cholecystitis 

11.6 

3 


12.1 

5 

164 







A. D. 

Cholecystitis 

10 


136 




63 


150 

129 

80 

136 


Cholelithiasis 

12 

20 





42 

80 







13 

8 





33 

80 







13 

5 

i42 




33 

50 

184 




s. s. 

Cholelithiasis 

13 6 

30 





60 

100 

144 




F. C. 

Cholelithiasis 

9.9 

0 





26 

30 

141 




C.M. 

Cholelithiasis 




24 


227 

16 

33 








1 


33 

25 









* Dye retention in percentage. t Cholesterol in milligrains per 100 cc. 


Such discrepancies, particularly in the delayed and biphasic 
reactions, cannot be disregarded when attempting to evaluate the 
significance of the van den Bergh reaction. Results of dilution 
experiments such as those reported by Snider and Reinhold^ permit 
but limited deductions, as the concentration of variable factors, 
other than bilirubin, which might influence the response was not 
controlled. Other things being equal, it is well established that the 
diazo reaction varies in a definite manner with alteration in the 
bilirubin content of the serum. Barron® found that when sodium 
bilirubinate, in buffered alkalin solution and giving an immediate 
direct reaction, is added to normal serum in amounts up to 12 mg. 
per 100 cc. an indirect (negative direct) reaction is obtained; with 
increasing concentrations up to 16 mg. per cent, biphasic, and above 
16 mg. per cent, immediate direct reactions are produced. Barron 
concluded, as have others, that immediate coupling of the smaller 
amounts of bilirubin with the diazonium salt is prevented by the 
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adsorption of the pigment by some constituent of the serum, prob- 
ably serum globulin. It was also noted that the preliminary or 
simultaneous addition of certain surface aetive substances, which 
prevent this adsorption of bilirubin, results in the production of an 
immediate reaction even in the presence of small quantities of 
bilirubin. From a elinical standpoint the most important of these 
surface active substances are the bile acids and cholesterol. Quali- 
tative variations in the van den Bergh reaction may therefore pre- 
sumably be dependent upon variations in the concentration of 
these factors as well as in that of bilirubin. 


Table 3. — Degree op Bilirubinemia, Bromsulphalein Retention and 
Cholesteremia in Conditions Other than Gall-bladder Disease. 




j Direct van den Bergh. 

Case. 

Condition. 

Negative. 

Delayed. 

Biphasic. 

Immediate. 



1. 1. 

Dye.^ 

ChoLt 





1 



Dye. 

Choi. 

J.F. 

Catarrhal 














jaundice 










13.2 

90 

194 

J. \V. 

Portal oirrhosia 

16 

20 

165 










R. C. 

Portal oirrhosis 







18.1 

70 

162 




L.S, 

Arsenical hepatitis 

. 






54 

35 

06 




J. V. 

Arsenical hepatitis 










102 

90 

90 

75 

110 












56 


C.Z. 

Acute yellow 












84 


atrophy 










129 

100 

R.S. 

Acute hepatitis 










75 

SO 

1S2 

M. M. 

Acute hepatitis 

16. i 

6 


25.9 

lie 







J.M. 

Acute hepatitis 







18.8 

60 

Iso 

so 

93 

14S 

G.T. 

Acute hepatitis 







GO 

50 




S. L. 

Acute hepatitis 







43 

40 

142 




F.L. 

Myocardial failure 
hfvocardial failure 




15.5 

5 








E. Y. 




16 

0 

J76 







W. W. 

Myocardial failure 

i2 

30 

166 

13.7 

30 








M. S. 

hlyocardial failure 




20 

5 

13S 

17 

15 


1 



A.S. 

Myocardial failure 

ii.2 

0 

376 










W. M. 

hlyocardial failure 







15 

0 


25 ; 

30 


J. G. 

Myocardial failure 







ih.o 

'6 



H.L. 

Banti's disease 








i 



O.P. 

Banti's disease 

12, S 

6 

ioo 


1 



20 1 



{ 


J. C. 

Banti's disease 





-• 1 


33 





I.C. 

Banti's disease 

ii.i 

io f 









i 


S. T. 

Pernicious anemia 


. 1 


16 

0 ; 

100 







C.P. 

Pernicious anemia 

6 

0 * 

'm 

13-3 

0 i 

9C 







A.P. 

Pernicious anemia 


- • 1 


14.1 

0 ! 


j 




1 


A.H. 

J. H. 

Pernicious anemia 


t 

i 


14.4 

0 : 

1 

1 



1 


i 

1 


jaundice 


• i 


12 

0 ■ 

no I 





{ 


C.G. 

Icterus ncona- 







; 







torum 

12 

0 { 



1 


, 


; 

, 



K. G. 

Icterus neona- 


1 


IS i 

0 I 


( 







torum 

8.4 

0 I 


i 



! 




J. K. , 

1 

Acute leukemia 




13. S j 





! 



— 


* Dvo retention in percentage. t Cholesterol in milUcnitns per 100 cc. 


In this series there is no apparent correlation between the plasma 
cholesterol content and the type, of van den Bergh reaction (Tal)Ie.s 
2, 7 and S). Examination of the data reported by Meyer' m a 
study of liver fiyiction in iliabetcs mellitus likewise reveals no sncli 
correlation. Unfortunately, no satisfactory method is yet availal)le 
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for the quantitative determination of bile acids in blood, so that the 
influence of that factor in clinical conditions cannot be accurately 
investigated. Analysis of the data presented in Table 2 , however, 
appears to indicate that the state of hepatic function, as evidenced 
by the degree of retention of bromsulphalein, may play an important 
part in determining the type of reaction. It may be noted that in 
those instances in which a biphasic reaction was produced at a lower 
level of bilirubinemia than a delayed reaction the degree of brom- 
sulphalein retention was invariably greater at the time the former 
response was obtained. Although the underlying cause of the change 
in reaction remains in doubt, these observations support the view 
originally held with regard to the clinical signiflcance of the biphasic 
direct reaction as being indicative of hepatic functional impairment. 
In Table 3 are presented the flndings in cases of hepatic cirrhosis, 
acute toxic necrosis of the liver, hepatitis, myocardial failure, per- 
nicious anemia, Banti’s disease and hemolytic icterus. It is of 
interest to note that in one patient with catarrhal jaundice an im- 
mediate direct reaction was obtained with an icterus index of 13.2. 

Table 4.— Carcinoma of Pancreas. 


Direct van don Bergh. 


Case. 

Negative. 

Delayed. j 

Bipbaeic. 

1 

Immodiate. 








m 


Choi. 

1 

1. 1. 



.1. H. 

9.1 

15 

162 ! 

37 

1 

20 

i 

180 

1 i 

i 24 1 

1 

! 20 

210 

60 

20 

230 

A. C. 








1 30 

10 

210 

74 

25 

236 








1 30 

15 

214 




L. G. 

. . . 


. . • 


. . ^ 

... 

1 66 

40 

234 




H. G. 





. . 

... 

j 84 

30 

192 




1 



1 

1 



1 99 

30 i 

202 




C. B. i 


! 

... 


. . 

. . . 




76 

30 


H. C. 






. . . 

i * * 

1 


108 

60 

348 

H. D. 










173 

90 

224 

M. W. 





. . 

... ' 




; 85.7 

35 

246 





j 






34.5 

20 

197 

E. F. 


• • 



! 


1 



30 

30 

184 


* Dye retention in percentage. t Cholesterol in milligrams per 100 cc. 


flhe conclusion seems justifiable that repeated determinations 
of the van den Bergh reaction and the observation of its transition 
from one type to another in individuals with biliary tract disease 
are of considerable significance if interpreted in conjunction with 
estimations of the degree of bilirubinemia and bromsulphalein 
retention. As stated by Barron,® although the diazo reaction 
behaves in severe nonobstructive jaundice just as in obstructive 
jaundice, it differs in that in the former case the transition from a 
negative or delayed direct reaction is relatively slow, occurring only 
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in consecfuence of hepatic polygonal cell destruction, whereas in the 
latter the change takes place rapidly, frequently within a few hoins 
after complete obstruction has occurred. The qualitative phase of 
the van den Bergh reaction is deserving of more clinical study than 
has recently been devoted to it. 

Bromsulphalein Retention. The bromsulphalein dosage employed 
was 2 mg. per Kg. of body weight, with which quantity no 30 
minute retention has been observed in large numbers of control 
studies in individuals without biliary tract disease. 

In many of the reported studies of the bromsulphalein test the 
statement is made that, except in portal cirrhosis,- retention of the 
dye occurs only in the presence of hyperbilirubinemia, the degree 
of retention of dye and pigment being approximately parallel. This 
conclusion was reached by Piersol and Rofhman® and by Foley. ° 
The data presented by the latter, however, also indicate a dispro- 
portionately high degree of dye retention in patients with myo- 
cardial failure and passive congestion of the liver. The present 
series contains an unusuallj’' large number of cases in which the 
degree of bromsulphalein retention was out of all proportion to the 
bilirubin concentration of the blood serum. The majority of these 
findings were in patients with cholecystitis with and without chole- 
lithiasis. The most striking examples of these observations are 
presented in Table 5. It may be noted that in 3 cases 100 per cent 
retention of the dye occurred in individuals with icterus index 
values of 8.3, 7.2 and 8.7, respectively (cases B. A., E. T. and W. V.). 
The presence of hepatic functional insufficiency in these 3 cases 
was further evidenced by the high concentration of urobilinogen in 
the urine (1 to 150, 1 to 100 and 1 to 200 respectively). Physical 
examination revealed no evidence of hepatic enlargement, the diag- 
nosis being subsequently confirmed at operation. The question of 
bromsulphalein retention in gall-bladder disease will be considered 
below. It is obvious, howcA'er, from these data, that the bromsul- 
phalein test may be of great practical value in determining the 
operatiA'e risk and the most suitable time for operative inters'ention 
in smrgical disorders of the biliary tract associated Avith but mild 
hyperbilirubinemia. Cases such as those represented in Table 5 
are unquestionably complicated by impairment of hepatic functional 
efficiency AA'hich, if unrecognized, may lead to serious postoperative 
consequences. Under such circumstances the glycogenic function 
of the Ih'er is usually impaired, as indicated in a study of ether 
In’perglycemia reported by Gehret and the author, although the 
methods aA'ailable clinically for the estimation of this important 
function usually fail to disclose cAudence of serious disturbance 
(glucose, leA’ulose and galactose tolerance tests). 

In Table 0 are presented data AA-liich further illustrate the lack 
of correlation betAveen icterus index A*alues and the degree of brom- 
sulphalein retention in certain cases. Repeated observations m the 
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same case may reveal independent variations in these two factors, 
indicating an apparent dissociation of two phases of a single function, 
excretion; i. e., the ability of the liver to excrete bilirubin, a normal 
excretory product, may vary independently of its capacity for 
eliminating bromsulphalein, a foreign substance. 


Table 5. — Bhomstjlphalein Retention with Little or No Htpebbilirubinemia. 


Case. 

Condition. 

Direct 

V. d. B. 

■ 

Dye.* 

Chol.t 

1 Urobil- 

inogen. 

M. D. 

Cholecystitis (stone) 

Negative 

9.8 

35 

146 

1-60 

A. D. 

Cholecystitis (stone) 

Negative 

10.0 

20 

150 


M. R. 

Cholecystitis (stone) 

Negative 

7.8 

50 

198 

1-40 



Negative 

6.2 

20 





Negative 

8.1 

20 

347 




Negative 

7.4 

20 



M. S. 

Cholecystitis (stone) 

Negative 

8 

20 


1-30 

B. A. 

Cholecystitis (stone) 

Negative 

8.3 

100 

162 

1-150 

E. S. 

Cholecystitis (stone) 

Negative 

8.4 

10 

165 




Negative 

8.6 

10 



S. G. 

Cholecystitis (acute) 

Negative 

9.2 

10 

188 


E. T. 

Cholecystitis (chronic) 

Negative 

7.2 

100 

210 

1-100 



Negative 

7 

5 


1-40 

W. V. 

Cholecystitis (chronic) 

Negative 

8.7 

100 

226 

1-200 

N. H. 

Cholecystitis (chronic) 

Negative 

7.4 

10 

156 

1-350 

J. M. 

Cholecystitis (chronic) 

Negative 

6.7 

30 


1-80 

V. R. 

Cholecystitis (chronic) 

Negative 

9.6 

10 



H. H. 

Cholecystitis (chronic) 

Negative 

7 

10 

. . . 

1-40 

P. M. 

Cholecystitis (cluronic) 

Negative 

8.9 

20 

180 




Negative 

9.9 

15 

184 


A. D. 

Cholecystitis (chronic) 

Negative 

8 

10 



J. W. 

Portal cirrhosis 

Negative 

10 

10 



W. M. 

Myocardial failure 

Negative 

9.2 

10 



L. R. 

Alcoholism 

Negative 

8 

15 



M. G. 

Duodenitis 

Negative 

8.8 

20 

i 


S. S. 

Duodenitis 

Negative 

9.7 

10 

202 


G. J. 

Adrenal neoplasm 

Negative 

3.9 

10 


1 


* Dye retention in percentage, t Cholesterol in milligrams per 100 cc. 


Table 6. — Indepenbent Variation of Bromsulphalein Retention and 

Bilirubinemia. 


Case. 

Condition. 

1. 1. 

j Dye.* 

1 

I. 1. 

Dye. 

I. I. 

Dye. 

1. 1. 

Dye. 

1 

A. D. 

Cholecystitis (stone) 

1 

10 


12 

20 

13 

8 

13 

5 



42 


33 

80 

33 

50 



M. R. 

Cholecystitis (stone) 

7.8 

Bi 

6.2 

20 

8.1 

20 


20 

E. T. 

Cholccj'stitis (clironic) 

7.2 

|nn| 

7.0 

5 



■H 


P. M. 

Cholecystitis (chronic) 

12 

5 1 

8.9 

20 

9.9 

15 



H. V. 

Arsenical hepatitis 

102 

j 

90 

60 1 

1 


56 

75 

■ 



* Dj'o retention in percentage. 


Cholecystitis and Cholelithiasis. In this series of 188 patients 
presenting either hyperbilirubinemia or bromsulphalein retention 
or both, there were 70 individuals with gall-bladder disease, 34 of 
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whom were suffering with chronic cholecystitis, 4 with acute chole- 
cystitis and hepatitis, 26 with cholelithiasis and 6 with chronic 
cholecystitis complicated in 4 instances by chronic hepatitis, in 1 
by obstructive biliary cirrhosis and in 1 by diabetes mellitus. In 
all cases the diagnosis ivas made by cholecystographj’’ supplemented, 
in most instances, by biliary drainage. In the majority of cases 
the diagnosis was subsequently established by operation. In the 
period of 32 months coA’^ered by these observations, similar studies, 
with negative results, Avere made upon 164 additional patients Avith 

Table 7. — Chronic Cholecystitis. 













CANTAROW: THE VAN DEN BERGH REACTION 


237 


gall-bladder disease. In our experience, therefore, approximately 
30 per cent of all individuals with gall-bladder disease, whether or 
not associated with cholelithiasis, manifest either hyperbilirubinemia 
or bromsulphalein retention or, in most cases, both. The data 
pertinent to this group are tabulated in Tables 7, 8 and 9. 

Table 8. — Cholecystitis and Cholelithiasis. 



Direct van den Bergh. 

Case. 

Negative. 

Delayed. 

Biphasic. 

r 

Immediate. 


I. I. 

Dye.* 

Choi. 

1.1. 

Dye. 

Choi. 

a 



m 



G. D. 







50 

20 

210 




M. D. 

9.8 

35 

146 




• 






A. D. 

10 

20 

136 


, , 


63 

80 

150 

129 

80 

136 


12 

20 


• • « • 



42 

80 






13 

8 





33 

80 






13 

5 

142 




33 

50 

184 




A. F. 



< ♦ . 

27.4 

6 







C. G. 







56.3 

50 

222 



R. K. 




13.1 

30 


16 

60 

157 


' 

L. K. 




.... 



32 

50 

254 



M. R. 

7.8 

60 

198 











6.2 

20 












8.1 

20 

347 











7.4 

20 











M. R. 

• • • • 

• • . 





37 

20 

210 




D. S. 

■ . « • 





. . . 

14 

15 

240 




M. S. 

8 

20 

i46 










s. s. 

13.6 

30 


.... 



60 

100 

144 




A. W. 

11.8 

5 

147 










B. A. 

8.3 

100 

162 










M. C. 




12 

0 

188 







F. C. 

9.9 

6 



, , 


26 

30 

141 


■ 


M. D. 

10.4 

5 

168 










E. S. 

8.4 

10 

165 











8.6 

10 








■ 


C. M. 




24 


227 

16 

30 


i 






33 

25 







J. P. 




20 

40 

194 






A. R. 

13.2 

15 

184 








' 

R. W. 

11.8 

10 

147 









M. Z. 

7.8 

5 









i 


! 11.2 

35 

205 








1 

F. N. 

t . . . . 






37 

15 

245 


! 

S. S. 

! 8.7 

5 

186 







! 

W. D. 

! 

i 



— 



— 



40 

30 

226 


* Dye retention expressed in percentage. 


In the cases of chronic cholecystitis uncomplicated by chole- 
lithiasis or clinically demonstrable hepatic disease the \^an den 
Bergh reaction was either indirect (negative direct) or delayed 
direct, the degree of bromsulphalein retention varying from 0 to 
100 per cent. In the patients with acute cholecystitis and hepatitis. 
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cholelithiasis, or chronic cholecystitis associated with hepatitis or 
cirrhosis, reactions of all varieties were observed, varying in some 
instances in the same individual, as illustrated in Table 2. 

Table 9. —Cholecystitis 'vvith Complication. 


p Complicating 

v^ase. condition. 


Direct van den Bergh. 


Negative. 


Delayed. 


Biphasic. 


Chronic hepatitis 
Chronic hepatitis 
Acute hepatitis 
Acute hepatitis 
Acute hepatitis 
Acute hepatitis 

Chronic hepatitis 

Chronic hepatitis 

Diabetes 

Cirrhosis 


• Dye retention expressed in percentage. 

Greene, Snell and Walters” noted that in experimentally produced 
obstructive jaundice, bromsulphalein retention^ roughly paralleled 
the degree of bilirubinemia. In the present series this relationship 
is maintained to a certain extent in clinical obstructive jaundice if 
such cases are compared with one another (Tables 4 and 8). It is 
apparent, however, that dye retention may occur in patients with 
chronic cholecystitis at much lower levels of bilirubinemia than in 
obstructive jaundice, particularly if due to carcinoma of the pancreas 
with relatively little hepatic functional disturbance. In individuals 
with cholelithiasis and common duct obstruction due to stone, 
superimposed upon the conditions whidi are common to all cases 
of obstructive jaundice are those associated with chronic cholecys- 
titis, which may include hepatic functional insufficiency with con- 
sequent higher grades of bromsulphalein retention than may occur 
in pancreatic carcinoma with the same serum bilirubin content. 

These findings in gall-bladder disease are not in accord with data 
reported by most investigators, which appear to indicate that brom- 
sulphalein retention does not occur in cases of chronic cholecystitis 
without stone or clinically demonstrable hepatic disease. ic 
statement is also frequently made that under such circumstances 
hyperbilirubinemia is not observed. 

‘ In our ex-perience the chief practical significance of tlic van (itn 
Bergh reaction, the bromsulphalein test and the icterus index <Icte - 
mination lies in the fact that abnormal findings may 
in a considerable proportion of patients with of 

with or without cholelithiasis, without other clinical 
disturbed hepatic function. If the observations of Bosenthal and 
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White,’- indicating that the degree oh bromsulphalein retention is 
proportional to the amount of hepatic tissue removed from experi- 
mental animals, are applicable to clinical conditions, it would seem 
that in certain cases of gall-bladder disease with but slight impair- 
ment of the bilirubin excretory function, the greatly diminished 
capacity of the liver for eliminating bromsulphalein is comparable 
to that which would occur in organic disease involving practically 
all of the functioning hepatic tissue. The basis for the existing 
impairment of hepatic function in these individuals is difficult to 
determine. The disturbance must be widespread, involving a con- 
siderable portion of the liver, and nevertheless, must be readily 
amenable to correction, since essentially normal findings may be 
obtained within a relatively short space of time following the institu- 
tion of proper therapeutic procedures. These criteria suggest that 
the hepatic disorder is largely “functional” in nature, secondary to 
organic disease of the gall bladder or bile ducts and associated, if 
with any, with but slight organic disease of the liver parenehyma. 
Failure to recognize the presence and significance of hepatic dys- 
function in such cases is responsible for much of the postoperative 
morbidity and mortality of biliary tract surgery. 

Summary and Conclusions. 1. Analysis of observations on the 
degree of bilirubinemia, bromsulphalein retention and the van den 
Bergh reaction in a group of 188 patients showing abnormal response 
to one or more of these studies appears to indicate that the type of 
diazo reaction is not determined solely by the serum bilirubin con- 
tent.’ 

2. The type of van den Bergh reaction appears to bear a more 
direct relation to the degree of bromsulphalein retention than to the 
degree of bilirubinemia except in cases of extra-hepatic obstructive 
jaundice. 

3. There is no direct correlation between the type of van den 
Bergh reaction and the plasma cholesterol concentration. 

4. Kepeated determinations of the van den Bergh reaction and 
the observation of its transition from one type to another in indi- 
viduals with biliary tract disease are of considerable significance, 
if interpreted in conjunction with the estimation of the degree of 
bilirubinemia and bromsulphalein retention. 

5. Of 234 patients with cholecystitis with and without chole- 
lithiasis, 70 presented either hyperbilirubinemia or bromsulphalein 
retention or both. Of these, 34 were cases of chronic cholecystitis, 
without cholelithiasis and with no other demonstrable evidence of 
hepatic disease. 

6. In 3 cases of gall-bladder disease there was 100 per cent reten- 
tion of bromsulphalein at the end of 30 minutes, associated with 
icterus index values of 8.3, 7.2 and 8.7. These findings suggest 
dissociation of these two phases of the excretory function of the 
liver. 
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7. This disturbance of hepatic function in patients with gall 
bladder disease appears to be largely “functional” in natine and 
associated with but slight demonstrable organic disease of the liver 
parenchyma. 

S. More careful routine preoperative study of patients with surgi- 
cal disorders of the biliary passages and proper preoperative treat- 
ment will perhaps greatly diminish the postoperative morbidity and 
mortality of biliary tract surgery. 
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A RECENT reporter’ tells of four British pathologists of repute 
who recommended dosages of autogenous streptococcal vaccine.s in 
amounts so variable as are the figures 1 and 27,000. “After thi.s, 

* Rc.ad before the Section on Medicine of the New York Academy of Medicine. 
February 16. 1932. 
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he comments, “one cannot wonder that many scoff at vaccine 
treatment.” Perhaps the poor repute in which vaccine therapy is 
held by so many clinieians may he due in part to the fact that its 
aid has been sought rather indiscriminately. Thus, in Murray ’s^ 
opinion, not much importance should be placed upon the dissatis- 
faetion with vaccines cited by Irons,® because it is believed that 
at the time of his investigation vaccines were being indiscriminately 
employed, whereas today recourse to this form of therapy is being 
restricted more properly to suitable patients. Another reason may 
be that there has been in some cases a lack of thoroughness in 
observing the minutiae of the effects of vaccine injections as guides 
in treatment. Lieb‘‘ thinks that most of the cases of failure of 
vaccine therapy are due to improper composition and preparation 
of the material used or to its faulty administration. He holds that 
results can be improved by better methods of selecting the bacteria 
and by better control of the dosage, and he insists that patients 
should be submitted to a rigid cross examination as to previous 
reactions before decision is made upon each treatment injection. 
Hicks® recalls the fact that many users of vaccines in the past 
administered them by rule of thumb at stated intervals and hoped 
for the best. He is convinced that many of the failures of vaccine 
therapy are due to lack of appreciation of the extreme variability 
in the sensitiveness of an individual to his vaccine. Kolmer® also 
upholds these principles and feels that such therapy is worthy of 
further use when conducted with due regard for important tech- 
nical details of preparation and administration of vaccines. 

It is the desire of the present writers, by describing a method of 
performing vaccine skin tests and of interpreting their reactions, 
to' help improve the technique of vaccine therapy, especially in the 
case of patients sensitized to bacterial substances. The essential 
basis of the presentation is clinical experience; a discussion of 
theoretical questions is purposely reserved for a later communication. 

It appears that vaccine skin tests, when properly conducted, may 
afford accurate information concerning the reactivity of a human 
being to bacteria, whether the testing material be made from organ- 
isms existing in his body or derived from other sources. In order 
to obtain and use such information to advantage it is necessary to 
know for what phenomena to look, to record those reactions that 
may occur and to apply’ the knowledge thus obtained to the sub.se- 
' qudnt conduct of the case. It has come to be thought that no 
observations made upon laboratory animals or upon test-tube 
reactions can tell so unerringly as can vaccine reactions, whether 
or not a particular strain of organism is harmful to a certain 
individual or whether it should be employed as a vaccine in treat- 
ing the symptoms that may exist. 

Inquiries among clinicians who employ vaccine therapy, however, 
have revealed the fact that but few of them make use of skin tests 
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as guides and^ that, among the few who do so, there exists a striking 
dissimilarity in the methods of observation and of evaluating the 
significance of the reaetions obtained. The establishment of stand- 
ards of procedure and of interpretation of vaccine reactions should 
place them upon a recognized basis similar to that occupied by 
other biologic tests which employ the human skin in place of 
the microscope or test-tube. The tuberculin test, the Schick and 
Dick tests have found their place in modern medicine and so, also, 
it is believed, should vaccine tests, and especially autogenous vaccine 
tests. 

It is purposed, therefore, to describe some of tlie reactions which 
have been observed and to endeavor to evaluate their significance 
as guides in treatment, in the light of 12 years’ work in this field. 
A little fewer than 900 patients who underwent vaccine skin tests 
received a total number of more than 13,000 vaccine injections. 
They were, for the most part, persons suffering with asthma, allergic 
coryza, allergic dermatoses and infectious arthritis. Out of this 
clinical material there have been collected the case histories of all 
the patients with asthma supposed to be bacterial in origin, who 
haA^e been tested and treated with autogenous vaccines. These 
case histories, 328 in number, furnish the data upon which this 
presentation is based. Observations made upon the 888 vaccine- 
tested patients have also contributed their share to opinions held 
by the present writers, but all numerical statistics are based solely 
upon information derived from the records of the smaller group. 

The 328 asthmatic subjects are of two classes: (1) Those avIio 
failed to react positively to full protein tests, and (2) those who, 
although shoAVJi to be sensitive to external allergenic agents, re- 
mained unrelieved of their asthma after avoidance of contact Avith 
all knoAvn oft’ending allergens. The division of asthmatic patients 
into the two classes of so-called sensitiA’e and nonsensith'e cases 
has been made in order to separate those reacting positively to 
external proteins from those whose symptoms are due to infection 
or to unknown causes. This classification appears to be no longer 
justified in the light of the present-day recognition of bacterial 
allergy. Tlie fact should be borne in mind that the manifestations 
of allergy may differ Avidely according to the species of animal 
affected and to the nature of the allergic agent. 

TAventy-eight patients among this group of individuals reacted 
negatiA’eh' to autogenous A'accine skin tests based upon a comj)letc 
bacterial survey and therefore did not receive vaccine treatment. 
Two additional negative A’accine reactors did recciA’e vaccine treat- 
ment for the pin-pose of study and their data arc included in the 
series of 300 vaccine-ti’eated asthmatic patients. . 

The method of A’accine testing which has been evolved consists 
of isolating in pure culture and preparing as A-accines'-'-^--' all cul- 
turable organisms Avith the exception of spore bearers. The basic 
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requirement is a thorough bacteriologic examination of materials 
from all possible foci of infection. Attention is chiefly directed to a 
study of materials from the nares and accessory sinuses, nasopharynx 
and tonsils, sputum from the deeper air passages and, if necessary, 
of the feces. In each case the testing vaccine was a 1 per cent 
suspension of heat-ldlled bacterial substance® in physiologic saline 
solution with an added phenol derivative as a preservative. The 
intradermal injection was made with a tuberculin syringe armed 
with a flne needle. The amount of suspension used for each test 
was regularly 0.01 cc. A control test with the diluent was always 
made. Rarely patients were encountered who reacted positively 
to the phenol derivative. The testing dose of the vaccine was the 
equivalent of 80 million bacteria of average streptococcus size. 
The reactions mentioned throughout this article are those such as 
may follow any vaccine injection, whether administered for testing 
or for treatment. All of the tests and, for the past 2 years, the 
majority of the treatment vaccines have been given by the intra- 
dermal route.®’®’^®'^^ 

The use of the skin as a medium for tests with bacteria or their 
derivatives was inaugurated by von Pirquet in his experiments 
' with tuberculin in 1907.^® Gay and Force*® in 1913 made dermal 
tests with an extract of typhoid bacilli and found local late reactions 
in typhoid immunes. I. C. Walker, a pioneer worker in this field, 
made scratch tests upon asthmatic patients, using stock bacterial 
extracts in 1916.*“* The early wheal reaction to bacterial proteins 
was the particular phenomenon to which he attributed significance 
at that time. In describing the late local reaction which has now 
come to occupy an important place, he wrote: “There is one other 
type of reaction which appears to be negative or only slight at the 
usual half-hour interval for reading the results, but the next day 
, this cut appears not unlike a slight infection, the skin surrounding 
the cut is hot, very red and slightly elevated. Frequently the cut 
will contain pus which has alwaj'^s proved to be sterile. This t^qie 
occurs only very occasionally and possibly it should not be called 
a positive reaction; a more accurate name for the present would 
seem to be a ‘delayed reaction’.” 

Experiments with the bacterial scratch tests of Walker were made, 
but paucity of effects led to the adoption of the intradermal route. 
The results encouraged an active continuance of this research, which 
has been continued to the present time. 

More recent writers have described reactions to bacteria and their 
derivatives, notably Price,*® Swift*® and his associates, Mackenzie 
and Hanger,*’ Derick and Fulton*® and Cobm-n.*® They record 
both early and late skin reactions similar to those described herein. 

At the outset of this work the interpretation of vaccine reac- 
tions-®-* was based upon an hypothesis to which experience has 
given sufficient support to Avarrant its acceptance, in part, at least. 
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Tills hypothesis assumes that those’ bacteria obtained by culture 
from a patient and which are the cause of his symptoms, especiallj^ 
if the latter are allergic in character will, when properly made into 
vaccines and injected into his skin, set up specific and significant 
reactions.^ The presence of such reactions was and is taken to 
signify that the organism causing them should be used in treatment 
of the case provided that all other existing causes have been removed. 

As the cases multiplied in number it became evident not only 
that vaccines cause skin reactions but that other clinical effects 
are encountered with more or less frequency. Some of these addi- 
tional phenomena appear to corroborate the teachings of the skin 
reactions and may also serve as guides in the subsequent treatment. 
These otlier reactions ivill be described and the attempt will be made 
to appraise their significance. Certain of them appear to be specific 
and of useful significance when produced by autogenous vaccines, 
^^fiien heterogenous or stock vaccines are used in making skin 
tests, any reactions that may follow are considered to be equallj' 
specific in character and to show that the patient is sensitized to 
them. One exception to this statement may exist, perhaps, in the 
case of the so-called general to.xic reaction, to be described below. 
It is not believed, however, that tests made with stock vaccines 
are of great diagnostic A\alue under ordinary circumstances, because 
it is not shown that the organisms concerned are present in the 
patient’s body. No more does a positive reaction to a ragweed 
pollen test made in December signify that an e.xisting coryza is 
due to pollen. 

Focal surgery, whether of the paranasal sinuses, tonsils or any 
other sites of infection, has received the first consideration in the 
treatment of all cases within the present category. The rhinologic 
or other surgeon has been depended upon to drain all infected foci 
if possible. No delusion has been harbored to the effect that vaccine • 
treatment can cure a focus of pus pent up in a bony cavity or else- 
where. Indeed, when autogenous vaccines were administered to 
jjatients whose homologous foci of infection had not been eradicated 
or drained, there followed either symptomatic or focal reactions or 
both— the symptoms under treatment were aggravated. It has 
therefore become apparent that autogenous vaccine therapy^ is 
contraindicated in the face of a closed homologous and causative 
focus of infection. TOien it is possible for surgery to remove an 
infected focus which is the sole seat of the cause of s;\’inptoms, 
relief may be confidently exjjected to follow, at least for time. 
The removal of foci, however, is looked upon as but the beginning 
and not the end of treatment. 

After surgical relief of all infected foci has been accomplished, 
vaccine treatment appears to be at times the agent needed to sup- 
idement measures already taken and often completes or jjrolonp 
relief otherwise begun. In borderline cases, perhajjs more frequenth- 
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encountered than any others, where there exist but slight or no 
apparent lesions of infection, but where there does exist (as for 
example, in so-called carriers) a sufficient quantity of allergenic 
bacterial substance within the patient’s body to produce symptoms 
of sensitization— in the cases of this nature vaccine treatment has 
appeared to afford more or less permanent relief which would be 
otherwise unobtainable without continuous resort to palliative drugs. 

If it now be assumed that properly conducted^! vaccine tests have 
been made upon a patient of the properly selected type, for what 
reactions shall one look— how shall these reactions be read and 
recorded and how shall vaccine treatment be guided by them?* 
The subjoined descriptions of reactions and other answers to these 
questions are based upon data contained in the ease histories of 
300 asthmatic patients to whom allusion has been made earlier in 
this article. In observing skin reactions it seems that mere inspec- 
tion of the site of the inoculation is not enough. Such reaction 
phenomena as local heat, itching, presence of a palpable though 
invisible nodule and tenderness are not recognizable by the eye 
alone, but they are of extremely frequent occurrence and are evi- 
dently indications that an important biologic process is taking place. 
Likewise enlarged, tender lymph nodes, malaise, fever, nausea, the 
onset or increase of allergic symptoms following and due to vaccine 
injections— all of these deserve to be recognized and appraised and 
their meaning applied to the planning of the subsequent treatment 
of any case in which they may occur. 

Early Local (Wheal) Reaction. The early positive reaction at the 
site of injection of a vaccine is a wheal at least 0.5 cm. larger in 
diameter than any Avhich may appear at the site of the control 
injection. It frequently has an irregular outline or even pseudopods 
and is often surrounded by a zone of erythema (areola). Itching 
may be present. The wheal reaction is at its height in from 10 to 
30 minutes and fades soon thereafter. ' It was seen in two-thirds 
of the patients treated and occurred at one-third of all the injection 
sites in the present series of cases. It is encountered more frequently 
in asthmatic than in arthritic patients. It persistently occurs on 
retesting or reinjecting for treatment in spite of prolonged vaccine 
therapy and even after the symptoms under treatment have been 
relieved. 

Significance of the Early Local {Wheal) Reaction. Occurrence of 
the early wheal reaction is taken to indicate that the vaccine causing 
it should be used in the treatment of the case. This reaction is of 
aid in determining subsequent do.sage of the vaccine. Should the 
reaction be very marked,, the treatment dose next following is not 
increased, other things being equal. 

In order to record the wheal reaction the circumference of the 
wheal and of the areola are outlined upon the skin with 3ien and 
ink and numbered, ^^^len dry, the picture is transferred by contact 



246 


THOMAS, TOTJAET: 


to a sheet of damp white blotting paper and this, when dry, is 
filed for record. ' The outline, dra-mi to a scale, of wheal and areola 
may be copied upon a graph (Fig. 1). 


Name, J. D. ' . Date, March, 9, 1932. 

Diagnosis, Asthma. 


Intrndermal Autogenous Vaccine Tests. By J. N. 


No. 

Organism and 
source. 

One-half 

hour. 

Skin reactions. 

Pay. 

Other reactions. 

2 

3 

i 


1 

Control 

0 

R 







N 

N 

N 


Asthma was worse dur- 








ing the first two days 








after the tests were 




A 




made. (A sympto- 


aureus 


T 

A 



matic reaction.) 

2 


/-O 

R 

T 

T 




Sputum- 

r / 

N 

R 

R 






N 

N 

N 







A 

A 




Strep. 


A 

A 

A 



3 

viridans 


A 

T 

T 




Nares , 

o 

T 

R 

T 

R 

R 

N 






N 

N 

N 




Bac. alkn- j 








liger.es i 


A 





4 

i 


R 






Stool , j 

j 

O 

N 

R 

R 




N= Nodule O.'s cm. in diameter: NN = nodule twice as large. 
K = Redness. T = Tenderness. 

, A= Areola; AA= areola 2 cm. in diameter. 

Fig. 1 . — A Sample Record of a Vaccine Reaction. 


Late Local Skm Reaction. The late positive reaction at the site 
of inoculation is not unlike the Schick reaction in appearance, ni 
in order to observe it properly its component features are noted b> 
touch as well as by sight and with the assistance of the patient s 
sensations as described in response to questioning. The sum tota 
of the symptoms are recorded graphically as they appear, ciiange 
and disappear during tlie daj-s following the test. Any or all o 
the following svmptoms have been observed at tlie testing site. 

(1) An indurated nodule, slightly or not at all elevated aho. e 
the surrounding surface of the skin and about O.o cm. m diametc 
larger, .sometimes lasting for several or even for '..[c 

endurance of it has come to be looked upon as a favorable progi o. 



CLINICAL REACTIONS TO VACCINES AS GUIDES IN TREATJIENT 247 

sign if the vaccine treatment can be thoroughly carried out. (2) Red- 
ness of the skin over the nodule. (3) A surrounding zone of ery- 
tliem (areola) from 1 to 10 or more centimeters in average diameter. 
(4) Tenderness on pressure, usually at the nodule only,, but some- 
times extending over the whole of an existing areola. (5) Heat at 
the injection site or over the whole of the areola, usually beginning 
in from -6 to 12 hours and lasting for 1 or 2 days. (6) Sw^elling of 
the whole areola. (7) Lymphangitis, beginning in from 8 to 12 hours 
and lasting for a day or two, has been observed in about 2 per cent 
of the patients who showed late local reactions. (8) Pustule or 
vesicle in the nodule. This is not due to infection, as repeated 
culturings have always proved sterile. (9) Pigmentation of the 
sui'face of the nodule occurs late and is not often seen. (10) Des- 
quamation of the skin over the site of the disappeared nodule is 
not common but occurs so late that it has doubtless been overlooked 
at times. Very rarely a slough has occurred at the site of the 
inoculation. 

The features of the late local reaction may be recorded upon a 
graph (Fig. 1), in which N denotes a nodule 0,5 cm. in diameter; 
NN or N2, a nodule twice as large. Redness of the nodule is denoted 
by the letter R; T indicates tenderness on pressure. The findings 
of the late local reaction are read and recorded upon at least 2 suc- 
cessive days following the test, A late reaction is considered to 
be positive when, in addition to any features occurring at the control 
site, there are present during 2 or 3 days, three or more of the 
component features named above. Such reactions as vesicles and 
ecchymoses are considered to be positive even though occurring 
alone, and to indicate that the organisms causing them should be 
used in vaccine treatment of the case. In general, a late positive 
reaction is not what is visible at any one time, but rather, the 
aggregate of symptoms due to the vaccine injection and observed 
by the operator and the patient during at least 2 days following 
the tests. 

The late local reaction usually grows less or disappears on retesting 
during a course of vaccine injections. Its waning after repeated 
injections is taken to be a signal calling for a corresponding increase 
in the dosage. 

Of the asthmatic patients, 272 gave late local reactions to one or 
more of the autogenous strains with which they were tested. 

Significance of the Late Local {Skin) Reactio}i. A positive late 
local reaction is taken to indicate that the autogenous vaccine 
causing it should be used in the treatment of the case, A very 
marked late local reaction calls for a smaller amount of vaccine to 
be given in the next following therapeutic dose than does a slight 
reaction. During the course of a series of treatment injections 
each late sldn reaction helps the operator to determine the amount 
and the time of the next vaccine dose.- 
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General Toxic Reaction. This term has been selected to express 
the rather frequently seen s^^mptom-coinplex following vaccine 
injections and characterized by malaise, nausea, drowsiness, fever- 
ishness and occasionally swollen and tender lymph nodes. Any or 
all of these symptoms may occur within from 4 to 12 hours after 
the administration of the vaccine. Tliis reaction occurs onlj' in con- 
junction with a positive late local reaction. 

Significance of the General Toxic Reaction. .It signifies that an 
overdose of vaccine has been administered. It does not appear to 
furnish evidence for or against a specific action of the A^accine causing 
it, but it is of aid in determining subsequent vaccine dosage. 

Symptomatic Reaction. This name is applied to the onset or 
increase of allergic symptoms such as ■ broncbospasm, urticaria, 
joint pains, etc., folloAving within 4S hours after the administration 
of vaccine. This reaction occurs only in conjunction with a posi- 
tive local reaction. 

Significance of the Symptomatic Reaction. I^dien symptoms under 
treatment are made worse by a A^accine injection it is obAdous that 
an OA’^erdose has been giA^en, and perhaps that an undrained focus of 
infection exists. The effect of the A'-accine in such a case is clearly 
specific and experience has proved that if proper treatment can be 
carried out, benefit may be expected to folloAV. The symptomatic 
reaction is of aid in fixing upon subsequent A^accine dosage. 

Symptomatic reactions were recorded in 37 of the cases treated. 
Once elicited, this reaction can be expected to occur again if the 
dose be large enough. It has been endeaA'ored in such cases to keep 
the dosage beloAV the amount that Avill cause a repetition of the 
symptomatic reaction. The ultimate result of A'accine therapy in 
the patients in Avhom this reaction was observed Avas almost uni- 
formly faAmrable. The 4 patients A\dio shoAved symptomatic reac- 
tions and yet Avere not relieA'ed after A'accine treatment Avere .1 
in AA'hom there existed inoperable foci of infection, and 1 AA'ho Avas 
unwilling to continue with the treatment. 

Relief Reaction (Temporary). In 45 of tlie patients quick relief 
folloAA'ed the testing or other injection of A'accines. The relief 
obtained Avas either partial or complete and occurred Avithin a Icaa’ 
minutes or hours after the A'accine injection and lasted for hours or 
days or even longer. Tliat this relief reaction was not a mere 
coincidence was shoAvn by the fact that in seA’eral of the patients it 
AA’as elicited on scA'eral occasions. In some of the patients this 
reaction Avas seen Avhere a larger dose of the respective A-accinc 
Avould be regularly folloAved by a symptomatic reaction (asthmatic 
attack). 

Significance of the {Temporary) Relief Reaction. This reaction 
appears to indicate that a faA'orable dose of a specific desensitizing 
substance has been administeretl. It is therefore an aid m fixing 
upon subsequent dosage. This temporary relief reaction siioiiKl 
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not be confused with the more gradually developing and usually 
more permanent good results following a successful course of vaccine 
treatment. Of the patients who exhibited this reaction all but 4 
obtained good results from their vaccine treatment. 

Focal Reaction. By this term it is intended to signify a lighting- 
up of symptoms of infection at the site from which the vaccine 
organisms were obtained. It appears, if at all, within from 4 to 
12 hours after administration of the vaccine. It has been observed 
in but few— perhaps 6— of the patients, but the records are incom- 
plete with regard to the incidence of this reaction. 

Significance of the Focal Reaction. A focal reaction is thought to 
indicate that the vaccine causing it is specifically related to a focus 
of infection but is not necessarily connected with the allergic or 
other symptoms that are under treatment. It may indicate the need 
for focal surgery at a site hitherto unsuspected. 

Symptomatic reactions, relief reactions and focal reactions are 
welcomed by the physician because they indicate that a specifically 
active vaccine has been found. Their absence, however, is no 
indication that favorable results of vaccine treatment will fail to 
occur. In the series of cases here presented, good results were 
obtained in 132 patients who showed neither the relief nor the 
symptomatic reaction. 

Recurrent Local Reaction. This phenomenon consists of the 
reappearance of a faded late skin reaction, days or weeks after its 
disappearance. It follows in from 6 to 24 hours after the reinjection 
of a vaccine elsewhere on the patient’s body. Its incidence has 
not been completely recorded as it has not been noted many times’. 
It is probable that more careful observation would have disclosed 
its presence oftener than was the case. 

Significance of the Local Recurrent Reaction. At present this 
reaction does not appear to afford information that may aid in 
planning subsequent vaccine treatment. 

Negative Reaction. This term means, of course, the absence of 
local and constitutional effects from the injection of a vaccine. In 
30 of the patients selected for vaccine testing no reaction followed 
autogenous vaccine skin tests and consequently vaccine treatment 
was withheld except that for the purpose of study vaccine therapy 
was carried out in 2 patients who showed only negative vaccine 
reactions. They apparently derived no benefit from their courses 
of inoculations. 

Significance of the Negative Reaction. The absence of all reactions 
appears to indicate that the organisms used are harmless to their 
host and that they will be of no benefit in treatment and should not 
be so used. While the negative reaction to testing vaccine injections 
is taken to be a contraindication for the use of the respective vaccines 
in treatment, it is, of course, quite different in the case of negative 
reactions following treatment injections. Here the organisms used 
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are those that have previously produced positive reactions. Nega- 
tive reactions to therapeutic injections of vaccines during the course 
of propCTly conducted vaccine treatment are the signal for an 
increase in the dosage. 

In recapitulating the indications applicable to the details of 
vaccine dosage it may be said that an increase in the amount is 
called for by a very slight or absent local reaction. A repetition of 
the last preceding dose is indicated in the cases of: (1) Moderate 
local late reaction; (2) relief reaction. A decrease in vaccine dosage 
would follow: (1) A very marked late local reaction; (2) a general 
toxic reaction; (3) a sjouptomatic reaction; (4) a focal reaction. 

Recor^ng Methods. A graph is presented (Mg. 1) showing a plan 
for recording vaccine tests and their local results. In the specimen 
case there recorded an earlj'' local (wheal) reaction is seen to have 
occurred in the case of the test made with Staphylococcus aureus 
recovered from the patient’s sputum. The degree of the earlj" 
reaction here is shown as an indication that 'the organism causing 
it should be prepared as a treatment vaccine and be used in treat- 
ing this patient. Corroborative reason for so doing is found in the 
record of the late local reaction where, on the second day there was 
a large red nodule until tenderness and an areola. These sj-mptoms 
persisted as late as the fourth day. 

The late local reaction to the test with Streptococcus viridans 
from the patient’s nares was also positive, as is shown in the columns 
for the second, third and fourth days. Here the reaction was 
actually greater on the fourth day than on the third. Such a late 
increment, when observed, has usually been a reaction to strains of 
streptococci.-® As a rule, however, the positive late local reaction 
is at its height on the second day following the test. 

In accordance with the findings recorded in this graph a treat- 
ment vaccine would be ordered to be composed of Staphylococcus 
aureus and of Streptococcus viridans, each in a concenti-ation of 
five units (an arbitrarj' standardization, explained elsewhere^'-'-"^"’) 
to the cubic centimeter of diluent; that is to say, the equivalent of 
400 million organisms of average streptococcus size. Tlie initial 
dose of this vaccine would be 0.5 cc., given intraderraally after the 
acute symptoms due to the testing injections had disappeared. 
Tliis decrease in dosage from the amount of material employed in 
the tests is baseel upon tlie fact, noted in the graph (big. p, that 
there was an increase of asthmatic symptoms (syihptoinatic reac- 
tion) following the tests. Tlie amount of treatment I'accinc pre- 
scribed for the first dose would be one-fourth of that contained in 
the testing dose. As was already stated, the dose ordinarily admin- 
istered as a test amounts to SO million bacteria of average prepto- 
coccus size, so that the first treatment dose here mentioned would 
contain 20 million bacteria of each of the spains contained in the 
vaccine and suspended in 0.05 cc. of the dihicnt. fhere ajipcars 
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to be no way in wbicb to determine the amount of vaccine most 
suitable for administration to any patient except by toting him 
with it, Tlie greatest variability in the degree of reaction is seen 
in different patients. Some of them require relatively large doses 
while others are so extremely sensitive to their autogenous vaccines 
that minute doses produce violent effects upon them. 

The interval between doses of vaccine^® is regulated in each case 
by the time of disappearance of the more acute symptoms of reaction 
due to the preceding injection. It is usually from 4 days to 1 week. 
The presence of a persistent nodule, if it be no longer tender, even 
though red, need not cause postponement of the succeeding vaccine 
dose. The same may be said of desquamation over the site of a 
former nodule and of a lingering icteric hue about it. 

The vaccine unit suspension system of Famulener^’^’ has been 
found to be a material improvement upon the more complicated 
and less exact manner of reckoning vaccine dosage by the bacterial 
count. The bacterial counts given herein are for the convenience 
of readers who are accustomed to estimate dosage in that way. 

The degree of concentration of bacterial vaccines has been 
observed to affect their potency. A given amount of bacterial sub- 
stance may produce more pronounced reactions when suspended 
in a large amount of liquid than if administered to a patient in 
highly concentrated form. This fact has also been observed by 
Small.2® It should be borne in mind when ordering or administering 
vaccines. 

The advantage of using a regular form of chart for recording the 
results of vaccine testing and treatment cannot be overestimated. 
Blank forms as used by the writers are shown in Figs. 1 and 2. 


Date 

Name Diagnosis 

Composition and somce of vaccines used 
Other Treatment and Notes 


Day. 

Dosage. 

■m § 1 Local 

o'-S 1 late reaction, 

« I N. R. T. A., etc. 

1 

o ^ 1 

General toxic 
reaction. , 

Symptomatic | 
reaction. 

Relief 

reaction. 

Focal 

reaction. 

Return 
reaction to 

Negative 

reaction. 

Remarks, clinical 
history, results, etc. 



j 

1 

i 

1 

1 

! 

1 

1 

i 

1 i 

1 1 

! 

1 ! 

1 

i > 

- 1 

i 

1 

i 

! 

i 

1 

i > 

1 1 

! 


Fig. 2. — Form Used to Record Vaccine Treatment and Effects. 
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Tables l and 2 present in statistical form the results which fol- 
lowed treatment based upon and controlled by ^^accine skin and 
other reactions in 300 patients with bacterial asthma. These results 
are presented in order to illustrate the advantage of using th^e 
reactions as guides in treatment. 


Table 1. — Results of Treatment of Bacterial Asthma in 300 Patients. 


Patients. 

Porcentngc. 

Completely relieved 

. 121 

40 

Materially but not completely relieved . 

. 95 

31 

Unrelieved or but slightly relieved .... 

. 84 

29 

Total 

. 300 

100 

Table 2. — Duration of Relief in the 216 Patients in Whom 
Results Were .Seen.* 

Favorable 

Time. 

Patients. 

PercentaKC. 

■ 1 to 3 months 

20 

9.2 

. . 4 to 6 months 

54 

35.0 

7 to 11 months 

22 

10.1 

1 to 3 years 

90 

44.4 

More than 3 years 

IS 

8.3 

Unrecorded duration 

6 

3.0 

Total number of patients completely or materially 



relieved 

216 



* The known duration of relief is that reported by patients at their last visitor 
in response to follow-up letters. 

Table 3. — Vaccine Injections. 


Vaccine skin tests made* 22S0 

Treatment vaccine injections 602C 


* 


Total vaccine injections 


S302 


Including cases in which more than one set of vaccine tests were made. 


Table 4. — Incidence of Various Types of Vaccine Reactions (.32S Asthmatics. 
Supposedly Bacterial in Nature). 


r.aticnts. 


Early local reactors . 

Late local reactors . 
Sjunptomatie reactors . 
(Temporary) relief reactors 
Negative reactors 


200 

272 

37 

48 

30 


IncomplelcJj! liccordcd. 

Focal reactors 

Recurrent local reactors 

General toxic reactors 

Summary. The present attitude of physicians toward vaccine 
therapy is presented, and attention is directed to the need of a 
guide in the selection of vaccines for therapeutic use and in the 

conduct of vaccine therapy. _ . + i 

Tlie clinical reactions observed in .328 asthmatic patients, tested 
and treated with autogenous vaccines, were found to be useful as 
guides in therapy. Tliese reactions, as observed, are dcserilieil m 
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detail and are offered as criteria in the selection of proper vaccines 
for treatment and in determining dosage and the intervals between 
doses. 

Great variability in the degree of reaction to vaccines is seen in 
different persons. Some of them require relatively large doses, 
while others are so sensitive to their autogenous vaccines that 
comparatively minute doses produce violent effects. Properly con- 
ducted skin testing offers the best means bj- which to ascertain 
suitable vaccine dosage. 

Conclusions. The plea is made for the adoption of certain stand- 
ard procedures in all cases in which the employment of vaccine 
therapy is contemplated, namely; 

1. Careful selection of patients, so as to avoid attempting vaccine 
therapy iir persons unfitted for the method. 

2. A complete bacteriologic survey of the patients and the prep- 
aration of standardized vaccines from all the organisms recovered, 
except those that are spore bearers. 

3. The performance of skin testing with all vaccines so obtained. 

4. Careful observation, recording and interpretation of the reac- 
tions that follow such tests. 

5. Application of the data thus obtained to the subsequent man- 
agement of the cases. 
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THE MEDICAL IMPORTANCE OF FOCAL INFECTIVE 
PROSTATITIS. 

By P. S. Pelouze, M.D., 

ASSISTANT PBOFESSOR OF UROPOGY, tJNIVERSITT OP PENNSYLVANIA, 
PHILADELPHIA. 

It is rapidly becoming realized that arthritis of one form or 
another is the cause of more human morbidity than almost any 
other disease entity. If to this are added the many other bodily 
ills that often are due to those same causes that account for most 
cases of arthritis, one amasses a group of patients of staggering 
medical importance and touches what is unquestionably manldnd’s 
greatest single economic health burden. Tlie truth of these state- 
ments is beyond serious questioning, and, yet, the general medical 
understanding of the subject leaves much to be desired. And 
because of this much needless suffering is allowed to take place, 
suffering that could rather simply be prevented. 

Few etiologic concepts stand upon a firmer foundation than does 
the' fact that most of these systemic manifestations are the direct 
result of the absorption of toxic materials from some focus of infec- 
tion. The recognition of this and the human benefits accruing 
therefrom mark one of the most striking and brilliant forward steps 
in the modern medicine. And, though the advance has been great, 
there has been a definite lagging in certain directions. Certain focal 
infective areas have been throYm so much into the spotlight of 
medical attention that they ha5-e tended to obscure otlier foci that, 
though commonly secondary to them, have at times a place of equal 
importance. Particularly is this true in regard to infections of the 

prostate gland. . i x • xi 

It can be said without fear of successful contradiction that in the 
male the outstanding focal infective triad is teeth, tonsils and 'prostate 
qland. The importance of the first and the second is in the mind 
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of almost every physician, but often the third is only dimly sensed, 
more often it is not even thought of or known. So true is this latter 
statement that in 100 unselected patients presenting all sorts of focal 
infective manifestations in which this infection was a causal factor 
the average duration of treatment before any prostatic studies 
whatever were thought of was astonishingly long (4.5 years). The 
shortest period of treatment before prostatic study was 1 month 
and the longest 22 years. 

The importance of the search for prostatic infection in such 
cases is well shown by the fact that at least 72 per cent of all males 
presenting such symptoms have a definite infection in this gland, 
and most of them cannot be made permanently symptom-free so 
long as it persists. It is an easily proved faet that at least 35 per 
cent of all men beyond the age of 35 years carry such a focus of 
infection, and the observation that this percentage more than 
doubles in those with focal infective symptoms would suggest that 
much could be done in the way of the prevention of these disabling 
conditions if prostatic studies were made a routine in our health 
examinations of all adult males. 

Mueh of the general neglect of prostatic studies is to be attributed 
to two things, viz.: (1) A rather widespread lack of knowledge 
regarding the etiology of such infections; (2) the fact that very little 
attention has been given to the subject from a focal infective stand- 
point by urologists themselves. 

The outstanding misconception regarding the etiology of prostatic 
infections is the old and grossly erroneous belief that all such infec- 
tions are of gonococcal origin. The extent to which this thought 
has become fixed in the medical mind is amply shown by the fre- 
quency with which the internist and general practitioner totally, 
and without study, rule out such infection merely on the patient’s 
statement that he has never had gonorrhea. Nothing could stand 
upon a less scientific basis and the falsity of few beliefs is more easily 
shown. In the herein reported 100 focal infective patients in whom 
the writer demonstrated definite infection in the prostate gland 
only 2 had had an attack of gonorrhea within 20 years. Only 7 
gave a history of ever having had gonorrhea. It thus can be seen 
upon what a slender thread the belief has hung. 

A close study of the etiologic factors underlying sueh prostatic 
infections immediately throws it into the foreground that they 
rarely are primary infections. Their association with dental and 
tonsillar infections is outstanding. In this series of cases dental 
infections showed an incidence of 61 per cent and tonsillar 69 per 
cent. Not only were these foci present but it is everywhere in 
evidence that they were in by far the vast majority of cases the 
primary foci from which the prostate obtained its infection. That 
this is true is shown by the absence of gonorrhea in their histories 
and by the repeated observation that the prostatic infection almost 
never can be permanently cured so long as these other foci persist. 
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Tabulation of 100 Unsemcted Cases of Focal Infecth'e Prostatitis. 
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Tabulation of 100 Unselected Cases of Focal Infective Prostatitis. 

{Continued.) 
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W. C. S. . . 

1 65 


' — 

— 



X 

— 

__ 

L. N 

1 -48 


‘ X 

1 — 

— 

’ X 

— 

_ 

— 

G. M. . . . 

: 65 

1 1 

! X 

1 

X 

1 -- 

X 

X 

X 

J, F. . . . 

i 43 

i 5 1 . . 

i X 

X 


X 



X 

F. S. . , . 

1 45 

1 . . ' 7 

X 

i — 

1 “■ 

‘ X 

X 

X 

X 

E. R. K. . . 

i 41 

1 15 i .. 

X 

X 

1 

i ^ 

X 


— 

C. F. . . . 

! 57 


X 

_ 

— 

1 X 

X 

X 

X 

M. AV. H. 

: 35 

; 3 . . 

X 



‘ X 

— 

— 

— 

G. C. D. . . 

: 60 

; 6 . . 

; X 

— 

— 

X 

X 

— * 

_ 

S, AV. C. . . 

i 52 

. 7 ' . . 

X 

X 

1 


X 

— 

X 

F. C. . . . 

51 

1 . . 1 

X 

■ — ^ 

: _ 

X 

X 


— 

J. R. C. . . 

65 

,5 .. 

— 

X 

1 

X 

X 

— 

X 

B. P. 

50 

6 

— 

— 

X 

— 

X 

X 

X 


* Ulcerative keratitis, 6; iritis, 4; uveitis, 2; choroiditis, 2; iridocyclitis, 1. 
t Neuritis, 15; muscular, 20; cardiac, 4. 


Occasionally prostatic infection may be caused by influenza or 
some other acute infection. Gastrointestinal and gall-bladder 
infections occasionally seem to play a part. It is surprising how 
rarely it has any association ivhatever unth infections in the facial 
sinuses. The ivriter has never seen a case wherein he could trace 
such an etiologic influence and von Lackum^ has had much the 
same experience. 

Pemberton” has ably brought out the thought that there must be 
an initial systemic factor that probably antedates, the determination 
of all of these infective foci as well as sensitizes the individual to 
their toxins. Consequently, though the mind is prone to center 
only on these foci, it has become increasingly obvious that such a 
narrow view is seldom to the best interest of the patient. In other 
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words, tliougli all of the foci but the prostatic one may be removed, 
the patient is rarely a solely urologic problem. 

In a review of these patients a number of interesting and impor- 
tant points have presented themselves. Prominent among these 
has been the great need for a constant watch for other tooth-root 
infections. Approximately 39' per cent of the patients had such 
later foci. This is particularly important in view of the fact that 
it is common custom to attend to existing dental infectious and 
then dismiss the matter from further consideration. Repeated 
experiefices of this sort have caused the writer to lay down the rule 
that such patients should have a full set of dental Roentgen rays 
3 months after the removal of any infected teeth and at 6-month 
periods for the succeeding 2 years. The number of expensive dental 
bridges that have had to be removed for some of these later infectious 
would seem to urge the wisdom of delay in this regard in many cases. 

One should not dismiss this phase of the subject without a word 
regarding the tonsils, for some patients clmg tenaciously to them.' 
And evidence has not been altogether wanting to suggest that physi- 
cians are not always correct when they pronounce tonsils normal. 
This is further suggested by the fact that a number of those whose 
speciality has to do with the tonsils have told the writer that often 
one cannot really tell whether or not a tonsil should be removed until 
he has it in his hand, which would arouse the suspicion that at times 
our dicta outrun our science. 

From a urologic standpoint one can lay down some rather fixed 
rules regarding the association of the prostatic infection with these 
more .distant foci as well as the patient’s systemic symptoms. These 
might briefl.v be stated as follows; 

1. The prostatic infection cannot be permanently cleared up so 
long as the causal foci remain. 

2. If no improvement is seen in the jirostatic secretion after 
6 weeks of routine prostatic massage it is probable that there are 
some other distant foci. 

3. If tlie prostatic infection clears up and then recurs there are 
other dental infections, providing the tonsils are out. 

4. If there are no further dental infections and the prostatic 
infection recurs the diagnosis of normal tonsils in all probabiiit.v is 
wrong. 

o. If tlie distant foci in teeth or tonsils supposedly have been 
removed and the patient is not markedly improved after 6 weeks of 
prostatic treatment, one had better investigate the gall bladder or 
question tlie last Roentgen ray of the teeth and have it repeated. 

6. If these are all negative, and there is no change in symptoms, 
he can be assured that the prostate has little, il anything, to do a itli 
the distant symptoms, and he wouhl do well to center attention 

on the gastrointestinal tract. , 

Some years ago the vTitcr calletl attention to the oceiirrenee ol 
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an increase in the distant symptoms following prostatic massage.^ 
In tlie most severe reactions of this type there was a chilh elevation 
of temperature and a marked increase in pain, if pain was a symp- 
tom of the ailment. In the milder reactions there was but a slight 
increase in the distant symptoms. The reactions generally occur 
within 12 hours of the digital manipulation of the gland, last perhaps 
12 hours and are followed by a transient improvement beyond that 
previously existing. The occurrence of this reaction is at times 
dela3'^ed for 24 or 48 hours. 

Regarding such reactions one again can lay down some rather 
fixed rules. 

1. Their occurrence is proof that the prostate is a factor in the 
disease. 

2. Their absence does not prove the innocence of the prostatic 
infection. 

3. They occur in at least 50 per cent of the cases. 

4. They correspond in every way with a protein or vaccine reac- 
tion with a specific affinity for the distant symptom-giving lesion. 

5. Being of the natm’e of a vaccine reaction they urge the wisdom 
of viewing the prostatic manipulation from the standpoint of vac- 
cine dosage and varying the pressure accordingly. 

6. The procedure causing them should not be repeated imtil at 
least 3 days after they have subsided. 

7. Too profound a reaction reduces the patient’s curative response 
and if prostatic manipulation is too roughly or too often done they 
may do irreparable harm. 

8. They are particularly dangerous in the presence of ocular 
inflammation. 

9. They cause great pain and joint swelling in the presence of 
marked joint involvement and, if profound, delay cure for many 
weeks. 

10. They rarely occur after more than the first few prostatic 
massages, but if they continue to follow even the gentlest massage 
the massage should be discontinued and every effort made to 
improve the general health before it is started again. 

11. Prostatic massage should not be carried out within a week 
of tonsillectomy or tooth extraction if these have caused any 
increase of the distant focal infective sjanptoms. 

12. The more acute the distant sjmiptoms for which prostatic 
massage is carried out the gentler should be the massage. Partieu- 
larly is this true of inflammations of the eye, wherein subsequent 
reactions are often severe and prolonged. 

13. Except in the most severe cases, the pain of nemitis and 
arthritis is relieved or banished within four weeks of the institution 
of regular prostatic massage, providing the prostate is the onlj’’ 
infective focus left. 

In other places^ the writer has had much to say about the 
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diagnosis and treatment of prostatic infections, some of which 
might hear repeating in the present connection. To one who lias 
had much exjierience with the focal infective prostate it is obvious 
that these infections differ somewhat from those that result from 
gonorrhea. In the latter all of the gland follicles become infected 
so that no normal prostatic secretion is present. Pus is everywhere 
in evidence in the microscopic field. 

In the prostatic infections secondary to more distant foci the 
infective process often is not so general. In fact, it may, be so 
deeply placed that one may on the first massage obtain only normal 
secretion, pus being evident only at a later study. So frequently 
is this the case that it is unwise to pronounce the prostate normal 
until a normal secretion has been obtained on at least two studies 
within 3 days of each other. If o‘n the second study there is a quan- 
tity of granular debris or an excesshm number of lecithin granules 
a third study should be made. 

If digital manipulation of the gland causes any increase whatever 
in the distant symptoms one can feel assured that; though the 
obtained secretion be microscopically normal, there is infection 
present and that further treatment is essential. The occluded 
follicles soon will begin to dram and pus appear in the secretion. 
This is not the case wdth the normal gland. No prostate should be 
considered nsrmal without microscopic study of its secretion. Pal- 
pation is a reliable guide only insofar as it may reveal the presence 
of tuberculosis, carcinoma or hj’pertrophy. Hard nodulation of the 
prostate usually means tuberculosis or carcinoma, for neither of 
which is massage good treatment. 

The hypertrophied prostate is usually infected, and if massage 
is carried out it should be done with due regard to the possibility 
of hemorrhage. Pressure should be very carefully made upon the 
midline, if it is made at all, for such patients often have very thin- 
walled varicosities in the posterior urethra and at the vesical outlet 
and dangerous hemorrhage may follow even gentle digital disturb- 
ance of the gland. , 

Prostatic massage in patients known to have tuberculosis of the 
lung or elsewhere should not be carried out unless it is proved that ^ 
the prostatic infection is causing distant lesions of such importance 
as to make it worthwhile to incur the occasional risk of precipitating 
massive or a miliary tuberculosis. If massage is carried out in such 
patients it should be continued only to the point of establishing 
better drainage and not necessarily cure of the local infection. 

jSIassage should not be carried out more often than twice a v eck 
and, as has been pointed out, it should be done with the utmost 
respect for its possible harm. It should be withheld or discontinued 
just so soon as it does more harm than good. If there arc no 
longer anv distant infective foci, and the microscopic appearance 
of the secretion fails to make further improvement after several 
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months of treatment, it is advisable to discontinue treatment for 6 
to 8 weeks and then start another course of treatments. 

If the secretion becomes normal the patient should be restudied 
several times during the next year to make sure that cure is perma- 
nent. A relapse of infection urges the importance of a study for 
other possible foci in the teeth or elsewhere.'"’ 

Autogenous vaccines only have served to prolong the infection 
of those to whom they have been given in this series. This is 
readily understood when one considers that prostatic massage in 
these patients forces into the system variable quantities of bacterial 
toxin, as evidenced by the typical vaccine reaction so often resulting 
therefrom. This virtual autovaccine therapy must by the nature 
of things be followed by a negative phase, and one hardly would 
expect a high degree of immunity effort in an individual in whom 
every second negative phase was made greater by the administration 
of a large injection of the same toxin. Particularly should this be 
true with treatments placed at 3-day intervals. 

Summary. 1. The male focal infective triad is teeth, tonsils and 
prostate gland. 

2. Thirty-five per cent of males beyond the age of 35 years have 
infected prostate glands. 

3. At least 72 per cent of males with focal infective symptoms 
have infected prostates. 

4. The focal infective prostate has almost no relation to gonor- 
rhea. 

"5. Sixty-one per cent of patients with infected prostates have 
infected teeth and 69 per cent or more have infected tonsils. 

6. At least 64 per eent of those having teeth extracted for infection 
have later infections of other teeth. 

7. Roentgen rays should be taken of the teeth in such patients 
at intervals for at least 2 years. 

8. At least 50 per cent of those patients having prostatic infection 
associated with distant symptoms experience an increase of these 
symptoms following prostatic massage. 

9. These increases in symptoms are analogous to a vaccine reac- 
tion and, if too profound, may destroy the patient’s curative 
responses. 

10. The pressure of massage must be viewed from the standpoint 
of vaccine dosage and varied according to the degree of reaction it 
produces. 

11. Great care should be taken in the presence of iritis, ulcerative 
keratitis, choroiditis and myocarditis not to cause a dangerously 
severe reaction. 

12. It may take several studies of the prostatic secretion in these 
patients before one is safe in saying the gland is not infected. 

13. A distant reaction following massage is proof of infection of 
the gland and even in the absence of observable pus indicates further 
treatment.- 
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14:.^ The recurrence of a prostatic infection after cure is almost 
positive proof of other distant and causal infection. 

15. Nodulation of the prostate gland usually means tuberculosis 
or carcinoma and massage should be withheld until both are proved 
to be absent. 

16. The prostatic secretion should be restudied several times in 
the year following apparent cure. 

17 . Autogenous vaccines have proved decidedlj’’ disappointing in 
prostatic infections, seeming to favor chronicity rather than cure. 

18. The focal infective picture usually comprises more than 
attention to the foci of infection alone. Back of it there usually is 
a patient needing careful medical attention. 
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An asexual strain of induced malaria* eliminates the possibility 
of further transmission by mosquitos and precludes the occurrence 
of malarial relapse after adequate quinin administration. Anotlier 
practical advantage of such a strain is that screening and isolation 
of patients becomes a superfluous procedure. Consequently _we 
have attempted to asexualize a sexual strain of benign tertian 
malaria by continuous human passage. In a previous rcporU of 
progress dealing vdth 123 patients it was stated that “after 7 months 
the se.xual strain of malaria began to lose its capacity to produce 
gametocjdes. Durmg the succeeding 9 months this was found to 
be much more striking in female than in male patients.” 
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At this time additional evidence may be brought forward. Obvi- 
ously it was impracticable to examine daily smears from all the 
patients inoculated with malaria in all the New York State Hos- 
pitals. However, we did succeed in examining daily smears (Wright- 
stained) from at least one patient at every passage. Occasionally, 
when the strain ran out at one hospital, it Avas necessary to renew 
it from another. Hudson Hiver State Hospital and the State Hos- 
pitals farther south used the so-called “Poughkeepsie strain” exclu- 
sively for the purpose of this experiment. The northern State 
Plospitals continued the “Institute strain” Avhieh has been through 
continuous human passage since 1923 and has always failed during 
the period of examination to shoAv the presence of any sexual forms 
(gametocytes). 

A word of explanation is relevant as to the mieroscopic criteria 
of differentiating sexual from nonsexual parasites in benign tertian 
malaria. Unless the plasmodium completely fills the red blood cell, 
it is extremely difficult to make a decision, consequently only fully 
grown gametocytes have been accurately identified. Further, the 
chromatin must be localized and not distributed. The question of 
mosquito infectivity has not been solved, first, because we have not 
been able to devote sufficient time to breeding mosquitoes in ade- 
quate numbers (the few we raised failed to survive) and second, 
there is always the doubt as to whether enough sexual forms are 
present to infect a mosquito. In other words, there might be a 
few sexual forms which failed to infect the mosquito, but such 
failure would not be a proof of asexuality. Therefore, we have pre- 
ferred to base our differentiation on careful microscopic examination. 

In addition to the 1700 smears from 123 patients previously 
reported we have since examined 1011 more of the “Poughkeepsie 
strain,” making a total of over 2700, together with over 400 addi- 
tional slides of the “Institute strain,” or more than 3000 smears 
in all. Smears from 129 patients inoculated with the “ Poughkeepsie 
strain” since August 8, 1929, showed the following distribution uji 
to October 18, 1930; Five females out of 21 patients had gameto- 
cytes and 33 male patients out of 90, or roughly about one-third 
the entire group (omitting those who showed no parasites) . 

The most striking feature of our data is the fact that after 
October IS, 1930, no patient inoculated with the “Poughkeepsie 
strain” harbored any gametocytes. Thus the diminution in sexual 
forms of the parasite as noted in our previous report may be said 
to have reached its logical conclusion, which is the total absence 
of gametocytes demonstrable by microscopic methods. Thus the 
last patient at the Manhattan. State Hospital to show gametocytes 
was inoculated October 17, 1930, and the last patient at Hudson 
River State Hospital showing gametocytes was inoculated October 2, 
1930. This would indicate that the capacity to produce sexual 
forms died out in this strain at a given age, approximately 2-1 years. 
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In oiir first report, in 1928, on the “Institute strain” of malaria 
in use since June, 1923, it was stated that “it is conceivable that 
gametocytes have been formed at some time in the past, and that 
the strain has since lost its power to produce sexual forms.” The 
reexamination of slides from patients inoculated with the “Institute 
strain” in 1925 failed to reveal the presence of gametocytes. In 
other words, after about 2 years of continuous human passage no 
sexual forms were found. The evidence cited above with regard 
to the asexualization of the “Poughkeepsie strain” would tend to 
confirm the hypothesis just quoted concerning the “Institute strain.” 
A further examination of 400 smears from patients inoculated with 
the “Institute strain” failed to reveal any gametocjdes. 

It is of interest to follow the loss of capacity to produce sexual 
forms in the “Poughkeepsie strain.” The data have been sum- 
marized in Table 1. 


Table 1. — Gametocytes in Blood Slides of Malahia-tbeated Patients. 



No. of cases. 

Average per 
cent of slides 
with parasites 
shoa'ing gameto- 
cytei. 

Actual number 
of cases show- 
ing no gam- 
etocytes. 

Per cent patients 
showing no 
gametocytes. 


Female. 

Male. 

Female. 

Male. 

Female. 

Male. 

Female. 

Alale. 

Group 1 (May 9, 
to Nov. 2, 1928) . 

44 

14 

69 

73 

0 

0 

0 

0 

Group 2 (Nov. 2, 1928 
to Aug. 8, 1929) 

45 

21 

16 

38 

13 

1 

29 

5 

Group 3 (Aug. 9, 1929 
to Oct. 18, 1930) . 

1 

11 

55 

i 

16 

16 

6 

22 

55 

40 

Group 4 (Oct. 19, 
1930 to Mar. 30, 
1931) ..... 

10 

35 

0 

0 

10 

35 

100 

100 

Males to May 2, 1931 



\ 







In Table 1 it will be seen that in the first 6 months (Group 1) 
there was a slight decrease in the average percentage of slides with 
parasites showing gametocytes. In the succeeding 9 months 
(Group 2) the decrease was more marked, particularly in females. 
In the 14 months following (Group 3), the percentage had reached 
the same low level in both males and females (16 per cent). In the 
last 6 months no gametocytes were found in cither males or females. 

These results cover a total of 252 patients inoculated v ith a 
sexual strain of benign tertian malaria. The loss of capacity to 
produce sexual forms is clearly brought out in the last column o 
Table 1, where in both females and males 100 per cent absence ol 
gametocytes is shovm. This means that we have been dealing witli 
a true instance of biologic adaptation. Se.vual forms are neccs.sar\ 
to perpetuate the malarial organism when it has to depend on mos- 
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quitoes for transmission. But when artificial inoculation replaces 
the mosquito, sexual forms become superfluous and disappear. 

Summary. 1. The continuous human passage of a sexual strain 
of malaria inoculated into patients with general paralysis on 
August 8, 1929, has resulted in the complete absence of gametocytes 
on October 18, 1930. No sexual forms were found after this date. 

2. Approximately 2| years were required to obtain a true bio- 
logical adaptation of the malayial parasite. Since sexual forms are 
necessary for the transmission of malaria by mosquitoes, the method 
of artificial inoculation has rendered them superfluous. 

The accumulation of daily smears from consecutive patients has been 
a difficult and painstaking task. Without the excellent cooperation of 
the superintendents of the New York State Hospitals and their staffs, 
the completion of this research would have been impossible. Particular 
thanks in this respect are due to Dr. C. 0. Cheney, Director of the Psy- 
chiatric Institute, formerly superintendent of the Hudson River State 
Hospital, and Dr. I. J. Furman, superintendent of the Manhattan State 
Hospital. 
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Textbook op Histology. By Eugene C. Piette, M.D. Pp..4G6; 277 
illustrations. Philadelphia: F. A. Davis Company, 1931. Price, S4.50. 

This textbook is planned and written along the usual lines of current his- 
tologies. As the preface informs, us, the figures are taken from various 
sources. This work will be found useful in certain classes, parti cularl}’' in 
dental schools, and while there is nothing strikingly new in the book, it in 
no wa 5 ’’ deviates from accepted standards. IV. A. 


Lehubuch der Speziellen Pathologischen Anatojiib, V^’oe. I. By 
Db. Eduard ICaupmann, Ord. Professor der Allgemeinen Pathologic 
und Pathologischen Anatomic an der Universitiit Gottingen, Geheimer 
hledizinalrat. Pp. 990; 506 illustrations. Leipzig: IValter de Gruyter 
& Co., 1931. Price, Rm. 55. , 

Even with the monumental system of Henke and Lubarsch, now in its 
12th volume, at their disposal, pathologists and advanced students have 
relied on Kaufmann's textbook of special pathology as a standard for more 
extended reading than is possible in one I’olume works. Wliile Reimann’s 
English translation has been a great convenience in tliis countr 3 ’', it cannot 
replace the original, so that tliis new edition after an interval of 9 j’ears is 
doubl 5 ^ welcome. A scientific book, as well as its readers, is fortunate in 
being able to pass through 10 editions during the lifetime of its author. 
Professor Kaufmann, who retired in 1928, has been most industrious in 
bringing this edition up to date — volume one alone contains over 7500 new 
references and 68 of the 430 odd illustrations are new and have comprehen- 
sive legends. In passing, one regrets that the American literature is not 
more adequatelj' represented, but presumablj’’ it has not been freely avail- 
able in post-bellum GermanjL Among the rewTitten topics are angina 
pectoris, sedimentation rate, blood groups, allergj' esophagospasm, eclamp- 
sia, endometriosis, as well ns larger sections on pulmonary tuberculosis, 
th^Toid and parathjToid, lii'er and bile passages and so on. Let us hope 
that the other volumes ivill soon follow. R- R- 


The Comjioner Nervous Diseases. B3’’ Frederick J. N-aitrass, hf.D- 
(Dunelm)., F.R.C.P. (Lond)., Assistant Physician, Royal Victoria 
Infirmar\', Newcastle-upon-T 3 'ne. Pp. 218; 15 illustrations. New Vork: 
Oxford 'Universit 3 ' Press, 1931. Price, 84.00. 

This volume is designed for the general practitioner and for it he ""i'' ^ 
grateful, but it is not sufliciently comprehensive to meet all the needs of the 
medical student. Such terms as N.A.B., and G.P.I., should be vTitten in 
full. Epilepsv has been given 18 pages and the psychoneuroses ess tii.an 
half that space— the reverse would be an improvement. General Care o 
Paraplegic Cases is an excellent chapter. Newer matter that is of jiraeticai 
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use is included such as support by means of adhesive strips in facial paralysis, 
vaccine treatment of disseminated sclerosis, alcoholic injection of nerve 
trunks or the Gasserian ganglion in migrainous neuralgia and other worth- 
•while therapeutic measures. 

The author’s effort to point out “the possibilities of treatment and to 
show that these depend generally upon early diagnosis based on apprecia- 
tion of the significance of symptoms,” is achieved. The generous use of 
cross-reference is helpful, there is a useful bibliography and a good index. 

N. Y. 


Medical Psychology. Monograph Series No. 54. By William A. 

White, M.D. Pp. 141; 4 illustrations. Washington: Nervous and 

Mental Disease Publishing Company, 1931. 

The author pleads for the placement of psychology on the same basis as 
physiology in the medical curriculum. The intention is not for more inten- 
sive study of the neuroses and psychoses by the student, “but to orient him 
with regard to the mental factor as it is seen in disease generally and more 
particularly in disease of the body, that is, somatic disease.” Some such 
need is great for does not the quack sometimes succeed, with his crude 
knowledge of psychology, where the regular practitioner has failed? It is 
unlikely that the medical course shall be lengthened, therefore, if medical 
psychology shall be accorded serious consideration, a number of other 
courses must yield a portion of their time, since physiology alone could not 
afford so much curtailment. The subject-matter is advanced in orderly 
fashion, with a number of chapters gracefully presented from the psycho- 
analytic viewpoint. N. Y. 


A System or Bacteriology in Relation to Medicine, Vol. 9. Technical 
Methods, General Index. By Various Authors. Pp. 363; 86 
illustrations. London; Medical^ Research Council, 1931. Obtainable 
in the United States at the British Library of Information, 6 East 45th 
St., New AYrk. Price, 1/1/9; for the set 8/14/9. 

The ninth and last volume of this splendid system (for Reviews of other 
volumes see Am. J. Med. Sci., 1930, 179, 120, 121; 1931, 180, 718; 1931, 182, 
121, 271) by 27 authors is devoted to selected branches of general bacterio- 
logic technique. On account of the vast field, the methods are arbitrarilj' 
selected without any discussion of principles or relative merits. The chief 
topics covered are the microscopic demonstration of bacteria, culture media 
and pH, cultivation of anerobes and spirochetes, isolation of single cells, 
^^ruses, bacteriophage, biochemical and serologic methods, oxidation- 
reduction,^ production of variants, general handling of laboratory animals. 
A general index of 68 pages completes this valuable volume. E. K. 


Physicians’ Manual of Birth Control. By Antoinette F. Koniicow. 

Pp. 233; illustrated. New A’’ork: Buchholz Publishing CompaniL 1931. 

Price, S4.00. 

This is a w'ork that deserves wide circulation. The subject matter is 
well presented and the language clear, convincing, forceful; the arrangement 
good. It is really more than its modest title of "Manual” w'ould infer. It 
is an excellent, but not too detailed, review of the %Yho]o subject of contra- 
ception, VTitten from the practical viewiioint. 
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Part I deals Awth a general discussion of the urgent need of medically 
supervised contraception, exposes the absurdity of most of the current 
medical prejudices against it, and closes with a classification of all possible 
contraception methods. 

Part II consists of a discussion, in order, of all the various methods 
emplo 3 ^ed, the author stating frankly her opinion of the merits and demerits 
of each. 

Part III, in admirable detail, describes first the technique of the method 
the author, prefers, then gives the reasons for the occasional failure, and 
lastly discusses the incalculable benefits of birth control from the psj'chic 
point of view. 

Part IV IS entirely statistical and, though of great interest, presents too 
small a series of cases to furnish material for dogmatic generalizations. 

At the start of the book is a timely note for buej"^ practitioners, telling 
them just where to turn for immediate practical information. 

It is to be hoped that, through tliis book of Dr. Konikow’s, the medical 
profession will avail itself of an opportunity for service to humanity hitherto 
rather neglected. 0. T. 


How’s Your Blood Pressure? B 3 " Clarence L. Andrews, hl.D., 
Attending Physician and Medical Chief at the Atlantic City Hospital, 
Pp. 225. New York; The Macmillan Company, 1931. Price, 82.50. 

Along with diet, ■\dtamins, ultraxdolet light and cancer, blood pressure 
has become a major topic of discussion among the laity. 'Because of numer- 
ous misconceptions regarding the workings of the circulator!’' s 3 ’stem, many 
have become. victims of a “blood pressure psycholog!’” which has almost 
attained the proportions of a “blood pressure hysteria.” In tliis book, 
•written for the layman, the author attempts to allay many of the fears 
incident to all the misdirected talk about blood pressure. He presents the 
subject in a pleasing style and in language that can be understood by lay- 
men. Many examples are dravm from well known physical principles to 
clarity the elementari’’ presentation of the phj’siologj’ of circulation. The 
book ought to satisty, at least in part, the natural desire of the intelligent 
la 3 mian to know more about his own bod!’. 


The Physiology of Muscular Exercise. By the late F. A. Bainuridge, 
M.A., M,D. (Cantab)., D.Sc., F.R.C.P., F.R.S., Professor of Physiology, 
University of London. RevTitten by A. V. Bock, M.D. (Harvard), 
Ph.D. (Cambridge), Assistant Professor of Medicine, Han-ard; Physi- 
cian, Massachusetts General Hospital, Boston and D. B. Dill, Pn.D. 
(Stanford), Assistant Professor of Biochemistr!’, HaiA’ard. Pp. 272; 
46 illustrations. Third Edition. New York: Longmans, Green & Co., 
1931. Price, 85.00. 

This rei’ision of Bainbridge’s monograph provides many interesting 
data for those interested in this field, and is a perfect mine of informatioiL 
hluch new material has been incorporated without lengthening the book 
to any great extent. Oh the other hand the clear descriptive style of Bain- 
bridge has been lost, and, though the general form of the book is unchanged, 
it can no longer be described as easy reading. 

For instance in regard to physico-chemical changes in the blood, readers 
are referred to L. J. Henderson’s Silliman lectures, and thougli grajihs are 
-nven no real attempt is made to summarize this subject in simple language. 
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The statement is made that “nothing takes place -in the serum that does 
not have a fairly simple interpretation” but the reader would never guess it. 
In other parts similar difficulties are encountered, apparently due to the 
same determination to conserve space. 

The material is admirably up to date, and almost the only criticism that 
can be made is that the revisers have failed to discard completely the larger 
values for circulation rate obtained by modified Haldane methods in favor 
of the lower values given by acetylene and by Starr and Gamble’s modified 
ethyl iodid methods. Their interpretation fluctuates somewhat between 
the two standards; the normal resting value is assumed as 5 to 6 liters per 
minute (p. 66) but later in considering the complementary value of oxygen 
utilization lower values for circulation rate (3 to 4 liters per minute) are 
considered valid (p. 130). H. B. 


The Conquest op Old Age. By Peter Schmidt, M.D. Translated by 

Eden and Cedar Paul. Pp. 307 ; 40 plates. New York: E. P. Dutton 

& Co,, 1931. Price, S5.00. 

Ever since the appearance of Steinach’s Verjungung in 1920, many have 
looked upon the idea of rejuvenation with scorn because of its ^connection 
with a revival of sexual powers. Humorists, columnists and even critics 
among medical men took up the theme and reduced it to absurdity with the 
result that what was truly scientific in the work of the Viennese scientist 
met with little appreciation. The author of “The Conquest of Old Age,” a 
disciple of Steinach, addresses his book to both physicians and laymen. 
With all the enthusiasm of the specialist, he presents the facts as he sees 
them in the hope that Steinach’s work will receive more widespread recog- 
nition. All the case histories presented show strikingly good results, but 
no claim is made for 100 per cent successes. No statistics are given because 
of the incompleteness of follow-up data, yet the author states that his 
various rejuvenation operations have yielded a higher percentage of good 
results during the last 2 years than H. Benjamin’s 77 per cent successes 
reported in 1926. 

At times, the author carries his enthusiasm a bit too far. For example, 
in discussing rejuvenation and its critics, he says, “ People shrink from the 
extra work involved in the learning of new theories and the mastering of new 
practical methods-. The general practitioner, moreover, is afraid lest there 
may no longer be a field for the application of much of his therapeutic 
knowledge and skill if all the disabilities of old age can be shuffled out of the 
world.” This argument is obviously rather weak. 

The reader who is interested in the rejuvenation controversy will find 
enough facts in the book to decide for himself. A. C. 


A Textbook of Surgery. By John Homans, M.D., Assistant Professor 
of Surgery, Harvard Medical School, Pp. 1195; 513 illustrations. 
Springfield, Illinois: Charles C Thomas, 1931. Price, S9.00. 

In a single large volume the author has attempted to present in textbook 
form, material which comprises the specialty of general surgery as taught 
at Harvard Medical College. Under “General Surgerj"” the author has 
grouped many of the branches of the so-called surgical specialties. Prac- 
tically no operative technique is given. Though the substance has been 
furnished by a number of different indirdduals, yet the material has been 
condensed, correlated and apparent!}* reuTitten by the author-editor. This 
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results in a uniformity of presentation and st 3 de which is most commendable 
and wortlijr. It is only through the phj^sical limitations of the book that it 
has_ failed to achieve its purpose of an authoritative text. Due to these 
limitations, much valuable material has been omitted. Undesirable curtail- 
meht has been resorted to. It cannot be said that the book is up to date, as 
in many instances the more recent advances of knowledge in various dis- 
ease processes and forms of treatment are not mentioned. The book is 
printed on thin, light weight paper of poor qualitj^, which creases and 
vTinkles easily. There are a number of line drawings, reproduced in black 
and white. These illustrations, due to lack of shading, are inartistic, though 
illustrative. In many instances, the illustrations remind one of the inferior 
woodcuts used in surgical texts of some 40 or more years ago. Though the 
book will probably enjoy a large sale because of the contributors, it will 
not challenge the supremacy of the texts of Da Costa, Ashhurst, or other 
present-daj’- masters. G. W. 


Ckippled Children. Their Treatment and Orthopedic Nursing. 
By Earl D. McBride, B.S., M.Di, F.A.C.S., Instructor in Orthopedic 
Surgerj’’, TJniversit}' of Oklahoma, School of Medicine. Pp. 280; 159 
illustrations. St. Louis: The C. V. Mosby Company, 1931. Price, 
S3.50. 


This small book is written for the purpose of imparting orthopedic 
information and instruction to the nurse, parent and the social worker 
having to do vath the care of the crippled child. The author, in so limiting 
the scope of his book, has created an almost impossible task. If is to be 
regretted that he has failed in this self-imposed task. The text is too brief 
and rudimentary" to sen^e as a textbook for nurses. On the other hand, the 
material is presented in a too didactic and inelastic technical manner to 
be of much service to the social worker or parent. The material is presented 
in an almost barren outline form. The author's opinions are set forth in the 
form of unchangeable dicta. No attempt is made to present the views of 
those who do not agree with the author. There are manj" excellent photo- 
graphic illustrations, a few Eoentgen raj"s, and an occasional line drawing 
The illustrations alone save the book from being worthless. It is impossible 
to recommend tliis treatise to those whom the author has attempts to 
reach. ■ G. u. 


Surgical Pathology of Prostatic Obstructions. Bj’ Alexander 
Randall, M.A., hl.D., Professor of Urology, Unii^ersitj' of Pennsylvania. 
Pp. 266; 75 half-tones and 22 line engrawngs. Baltimore: Williams « 
Wilkins Companj', Price, S7.00, 


“An analj'sis of 1215 autopsies studying especially 4 iMions of impor- 
tance: hypertrophy", median bar, carcinoma and abscess.” „ 

Randall presents here the. gross morbid pathology’ of “prostatism as 
seen in the largest series of postmortem examinations as yet coUectca. 
This monograph is the first thorough attempt to classify macroscopic 
alterations occurring in the prostate gland, while previous autliors na 
confined their researches to the etiologic and microscopic factors 
If Randall's classification is accepted, wliich it well m.ny ho, a h 

of nomenclature regarding prostatic patho]o»’ is that would cm 

nate the conflicting diagnoses and titles that arc employed p - • 

Aluch confusion has existed heretofore in the literature regarding the c . ^ 
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fication of prostatic obstruction, especially the condition known as “pros- 
tatic bar.” The author clearly differentiates the glandular bars, which 
are really hypertrophies of the posterior commissural tissue from the fibrous 
bars, which latter may be inflammatory in origin. 

The illustrations are unusual in their excellent photography showing each 
condition in true .size, so that accurate comparisons may be made between 
individual cases. A number of typical examples of each pathologic aspect 
are shown. Statistics as to age, race and type are presented in considerable 
detail including graphic charts. 

This publication is most opportune as a contemporary writer claims that 
the gross changes such as found by Randall at autopsj’- do not exist as patho- 
logic entities. The conclusions of Randall seem quite definite when sup- 
ported, as they are, by numberous actual specimens. 

This book should prove of interest both to the specialist and practitioner 
who is interested in the problem of vesical outlet obstruction. Prostatism 
has been recognized generally as an important element in many cardio- 
renal and vascular conditions and in this publication may be found the 
factors for urinary retention and bladder dysfunction. Randall’s work is an 
authoritative and scientific presentation of facts that have been greatly 
needed to clear a heretofore poorty understood pathologic picture. 

The plan of this monograph does not necessitate indexing, but a detailed 
index would be of great aid in locating readily the subject matter. A more 
detailed bibliography would facilitate in locating original references. 


Medical Electricity for Students. By A. R. I. Browne, Member of 
the Society of Radiographers, Radiographer at the Royal Alexandria 
Infirmary. Pp. 245; 88 illustrations. Third Edition. New York: 
Oxford University Press, 1931. Price, S4.00. 

This is an elementary textbook written, primarily, for phj’-siotherapy 
technicians. In the text are discussed, briefly, various electrotherapeutic 
currents, their physical characteristics and mode of action as well as their 
methods of application and therapeutic indications. Various types of 
apparatus are also described and information given as to their construction 
and mode of emplojnnent. The static macliine, however, is not mentioned 
and the chapter on high frequencj'^ and diathermy is entirely too brief to 
be of any value. 

As a whole the little volume is capably -written in a clear, comprehensible 
manner. It is a production that should be of considerable instructive value 
for beginners in the study of medical electricit 5 \ J. N. 


Traumatotherapy. The Treatment op the|Jnjured. By John J. 

Moorhead, Professor of Surgery and Director, Department Traumatic 

Surgery, New York Post-Graduate Medical School and Hospital. Pp. 

574; 626 illustrations. Philadelpliia: W. B. Saunders Company, 1931. 

Price, S7.00. 

IIerbin is contained a wealth of experience in the treatment of acute 
injuries. Each page is filled -with valuable, practical material, clearly and 
concisely presented by the outstanding expert in this specialty. The 
Reviewer is unacquainted with any textbook that compares with Professor 
Moorhead’s most recent work. “Traumatotherapy” should be the vade 
mccian of every industrial surgeon and of those general practitioners who 
are called upon to render emergency first aid. G. W. 
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A Life of Joseph Priestley. By Anne Holt. With aji Introduction 

by Francis W. Hirst. Pp. 221; 1 illustration. New York; O.vford 

University Press, 1931. Price, S3.50. 

Priestley’s fame as a scientist, especially in connection with the dis- 
covery of oxygen, rests secure and his scientific progress can easily be fol- 
lowed in Thorpe’s Life in the English Men of Science series. His theological, 
historical and even political activities, however, with which he personally 
was more intensely concerned, have received but scant attention; “it was 
thus with the object of rescuing Priestley’s many-sided life from oblmon 
that this study was undertaken." The task has been well and pleasantly 
accomplished. Not only does a clear impartial picture of the man himself 
emerge, but also his dogmatic but rationalistic theology is seen preparing 
the way for the Higher Criticism of the next century and his radical phi- 
losophy marked real progress in pilosophic studies. The hostility that 
resulted in the destruction of his library and laboratory in Birmingham 
drive him in 1794 to the “sweet situation’’ and "delightful retreat’’ of 
Northumberland. This local color and the fact that his descendants still 
flourish in this country should add to his interest for Penns 3 ’'lvanians. The 
exile enjojmd the friendship of Jefferson and many other intellectuals, 
while the American Philosophic Society went far to make up for the loss 
of the Boyal Societj' at home. It is interesting to learn that he preferred 
the simplicity of Ids pioneer home to the professorship of chemistrj’' at the 
University of Pennsjdvania which he declined, though he was able frequently 
to cover the 130 odd miles to Philadelphia to preach religion and talk phi- 
losophy. 

Three pages of Bibliography and Manuscript Sources increase the value 
of this work for Priestley’s admirers, though it unfortunately is far from a 
complete list of the works from his pen. E. K. 


BOOKS BECEIYED. 


NEW BOOKS. 

Publications of the Committee on the Costs of Medical Care: No. H- The 
Costs of Medicine. By C. Rufus Rorem, Ph.D., C.P.A., and Robert 
P.Fischelis,B.S.,Phar.D. Pp.250. Price, S2.50. No. 16. Thellealing 
Cidts. By Louis S. Reed, Ph.D. Pp. 134. Price, ,S2.00. Chicago; 
The University of Clucago Press, 1932. 

Roentgenologic Studies of Egyptian and Pcnwian Mummies. Anthmpology 
Memoirs, Vol. III. By Roy L. Moodie, Palcopathologist to the Wellcome 
Historical Museum, London. Pp. 62; 76 plates in photogra'V’ure, cmetl> 
from roentgenograms. Chic.ago; Field Museum of Natural Historj, 
1931. Price, $5.00. 

The Expectant Mother’s Handbook. Bj’ Frederick C. 

Professor of Obstetrics, Harvard Medical School, etc. Pj). -03; uiu»- 
trations. New York; Houghton Mffflin Company, 1932, Price, vl.m- 

Cancer: Civilization: Degeneration. By' John Cope. Pp. 293; 55 pustra- 
tions. London: H. K. Lews & Co., Ltd., 1932. Price, In/- net. 

Clinical Interpretation of Laboratorij Reports. By Albert S. 

M.D., Clinical Instructor in hlcdicinc in the University of Kanssis ‘-ci o i 

of Medicine in Kansas City, Kansas, ete. Pp. 360; 

color. Philadelphia; P. Blakiston’s Son & Co., Inc., 1932. Price, $4.00. 



BOOKS RECEIVED 


273 


Anaesihesia. By W. Stanley^ Sykes, M.A., M.B. (Cantab.), D.P.H. 
(Leeds), M.R.C.S., Anesthetist to the General Infirmary at Leeds, etc. 
AYith a section on Local Anesthesia by P. J. Moir, M.C., M.B. ((jias- 
GOw), F.R.C.S. (Eng.), Hon. Assistant Surgeon, General Infirmary at ' 
Leeds, etc. Pp. 128; illustrated. New York; W. W. Norton & Co., Inc., 
n.d. Price, S2.00. 

California's Medical Story. By Henry Harris, M.D., Associate Clinical 
Professor of Medicine, University of California; Chief of Medical Depart- 
ment, San Francisco PolycUnic. With an Introduction by Charles 
Singer, M.D., D.Litt., University of London, London, England. Pp. 
421; illustrated. San Francisco; J. W. Stacey, Inc., and Springfield, 
Illinois; Charles C Thomas, 1932. Price, $7.00. 

Practical Treatment of Skin Diseases. By Eduard Ahlswede, M.D., 
New York and Hamburg, Formerly Assistant Physician, University Skin 
Department, Direction of Professor Unna, Eppendorf Hospital, Hamburg, 
etc. Pp. 770; 77 illustrations. New York; Paul B. Hoeber, Inc., 1932. 
Price, $12.00. 

Hurrlan Cancer. By Arthur Purdy Stout, M.D., Associate Professor of 
Surgery, College of Physicians and Surgeons, Columbia University; 
Attending Surgical Pathologist, Presbyterian Hospital, New York. 
Pp. 1007; 331 illustrations. Philadelphia; Lea & Febiger, 1932. Price, 
$ 10 . 00 . 

Resultats du Traitennent Chirurgical de VAngine de Poitrine. By D . Daniel- 
OPOLU, Professeur de CUnique Mddicale a I’Universitd de Bucarest, etc. 
Pp. 285. Bucarest, Eoumania; Impr. Cultura, 1932. 

A valuable summary by a pioneer in this method, including 54 observations on 
the method of suppressing the presser reflex and 82 observations on sympathectomy 
(stellate ganglion) . 

Cerebral Injury in New-born Children Consequent on Birth Trauma; with an 
Inquiry into the Normal and Pathological Anatomy of the Neuroglia. By 
Erik Rydberg. Pp. 247; 49 illustrations. Copenhagen; Levin & 
Munksgaard, 1932. 

Builders of American Medicine. Being a Collection of Original Papers 
read before the Victor C. Vaughan Society of the University of Miclugan 
Medical School. Pp. 243; illustrated. Ann Arbor; George Wahr, 1932. 
English-speaking Students of Medicine at the University of Leyden. By R. W* 
Innes SMira, M.D., (Edin.) AVith Foreword by John D. Comrib, M.D.i 

F. R.C.P., (Edin.), Lecturer on the History of Medicine at the University 
of Edinburgh. Pp. 258; 1 illustration. Edinburgh; Oliver & Boyd, 
1932. Price 16/- net. 

Medical Men in the American Reoohdion, 1776-1783. The Army Medical 
Bull., No. 25. By Louis C. Duncan, Lieut. -Colonel, U. S. Army, Retired. 
Pp. 414; 53 illustrations. Carlisle Barracks, Pa.; Medical Field Service 
School, 1931. 

Diseases of the Coronary Arteries (Myocarditis). ' Bj'^ Don C. Sutton, M.S., 
M.D., Associate Professor of Medicine, Northwestern University, etc., 
and Harold Lueth, Ph.D., M.D., Formerly Instructor of Physiology, 
Northwestern University, Chicago. Pp. 164; 42 illustrations, 3 colored- 
plates. St. Louis; The C. V. Mosby Company, 1932. Price, $5;00. 
Researches on Blackivater Fever in Southern Rhodesia. No. 6 of the Memoir 
■ Series of The London School of Hygiene and Tropical Medicine. By 

G. R. Ross, M.B., Ch.B., Ph.D., D.P.H., Rhodesian Research Fellow, 
London School of Hygiene and Tropical Medicine. Pp. 262; illustrated 
Mth tables and charts. London; The London School of Hygiene and 
Tropical Medicine, 1932. Price, paper, 8s; cloth, 10s. 6d. 
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Pfliji m tlw Pleura, Pericardium - and Peritoneum. By Joseph A. Capps 
M.D Professor of Clinical Medicine, Universitj^ of Cliicago, mtli the 
collaboration of George H. Coleman, M.D., Assistant Professor of 
Medicine, Rush Aledical College. A Foreword by Anton J. Carlson, 
f Chairman of the Department of Phj'siologj^, University 

OT Chicago. Pp. 99; 33 illustrations. New A^ork: The Alacmillan 
Company, 1932. Price, $3.00. 

The Heart Rate. By Ernst P. Boas, M.D., Associate Physician, Mt. Sinai 
Hospital, New A’ork City, and Ernst F. Goldschmidt, Ph.D., Research 
Fellow (1930-1931), Department of Surgery in the Yale University 
School of Medicine. Pp. 166; illustrated with figures and charts. Spring- 
field, Illinois: Charles C Thomas, 1932. Price, $3.50. 

Medicine Among the American Indiatis. Vol. VII of Clio Medica. By 
Eric Stone, M.D. Pp. 139; 17 illustrations. New York: Paul B. 
Hoeber, Inc., 1932. Price, $1.50. 

Recent Advances in Pathology. By Geoffrey Hadfield, M.D., F.R.C.P. 
(Bond.), Professor of Pathology in the University of London; Patholo- 
gist to the Royal Free Hospital, and Lawrence P. Garrod, ALA., hLB., 
B.Ch. (Cams.), AI.R.C.P. (Lond.), Bacteriologist and Lecturer in Bac- 
teriologj'^. Late Demonstrator of Pathology, St. Bartholomew’s Hospital. 
Pp. .392; 67 illustrations. Pliiladelphia: P. Blakiston’s Son & Co., Inc., 
1932. Price, $3.50. 

Zur Kenntnis des Einflusses der Graviditaten und des Ergosterins auf das 
Wachstum. By von Erik Agdhhr, Upsala. Pp. 82; illustrated. Upsala: 
Almqn'st & Wiksells Boktryckeri-A.-B., 1932. 


Robert Koch. I. Teil 184S-1882. By Bruno Het-mann, A. 0._ Professor 
an der Universitlit zu Berlin. Grosse Manner Studien zur Biologie des 
Genies. Herausgegeben von Wilhelm Ostwald. Zwolfter Band. Pp. 353 ; 
illustrated. Leipzig: Akademiscke Verlagsgessellschaft m.b.H., 1932., 
Price, paper, 16 j\I; bound, 18 AT. 


The Surgical Clinics of North America, Vol. 12, A^o. 8 {Lahcij Clinic Nximher , 
June, 1932). Pp. 299; 123 illustrations. Pliiladelphia: W. B. Saun- 
ders Company, 1932. Price, paper $12.00; cloth, $16.00. 


Electrosurgery. By How.ard A. ICelly, AI.D., LL.D., F.A.C.S., Baltimore, 
and Grant E. Ward, AI.D., F.A.C.S., Baltimore. Pp. 305; 382 fiiustrn- 
tions. Philadelphia: W. B. Saunders Companj’’, 1932. Price, $7.00. 


A Series of Original Dry-jioint Portraits of British Medical Scientists. By 
A. Watson Turnbull, 21 Sheen Road, Richmond, Surrey, England. 
Price, £5.5.0 each. 

Tills is an attractive set of drj'-point portraits of such famous BriO'sli medical 
scientists as Lord Lister, Sir J. Y. Simpson, Sir James Paget, Sir Patrick Manson. 
Sir Arthur Keith, and Sir Ronald Ross. The edition is limited to ^gned an 
numbered artist’s proofs from each plate which is to be destroyed, liio piai 
. are 11 inches high by 9 inches wide, ghung a head about 4 inches high. 


Minor Surgery of the Urinary Tract. Alayo Clinic Alonograph. By Hek- 
MON C. Bumpus, Jr., Ph.B., AI.D., AI.S. in Urology, F.A.C.S., Associate 
Professor of Urologj’, The Alayo Foundation. V’ith a chajiter on Car- 
buncles by John L.' Crenshaw, AI.D., Associate Professor of Lnilogi', 
The Alayo Foundation, and ehapter on Postoperative Care by A^•^o^ l. 
CiARK, ALE., AI.D.. Section on Urology, The Alayo Chnic. I p. UL 
57 illustrations. Philadelphia: W. B. Saunders Comp.any, I.I.3.. i nee, 

$3.00. 
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Collected Papers of The Mayo Clinic and The Mayo Foundation, Vol. XXIII, 
1931, Published, May, 1932. Edited by Mrs. Maud H. Mellish- 
WiLSON and Richard M. Hewitt, B.A., M.A., M.D. Pp. 1231; 265 
illustrations. Philadelphia; W. B. Saunders Company, 1932. Price, 
S13.00. 

The usual wide range of topics is covered in this fine volume of 191 articles by 
those on or connected with the Mayo staff. There are also included 124 papers 
by title and reference. Sub-sections are; Alimentary Tract; Genito-urinary 
Organs; Ductless Glands; Blood and Circulatory Organs; Skin and Syphilis; Head, 
Trunk and Extremities; Brain, Spinal Cord and Nerves; Technic; Miscellaneous. 


NEW EDITIONS. 

Lang’s German-English Dictionary. Revised and Edited by Milton K. 
Mevers, M.D., Neurologist to the Northern Liberties Hospital; Chief 
of Nerve Clinic, St. Agnes Hospital; Consulting Neurologist, Jewish 
Hospital, Philadelpliia, etc. Pp. 926. Fourth edition, enlarged. Phila- 
delphia; P. Bla^tiston’s Son & Co., Inc., 1932. Price, SIO.OO. 

Just as a knowledge of German is essential to the proper study of medicine, so 
an excellent dictionary like this is essential both in helping with difficult passages 
and in giving exact meanings to difficult words. Much space could be saved by 
omitting the repetition on each page of 3 lines of pronunciation examples. 

The Mongol in Our Midst. By F. G. Crookshank, M.D., F.R.C.P. 
Pp. 539; illustrated. Third edition, greatly enlarged and entirely rewrit- 
ten. London; Kegan Paul, Trench, Trubner & Co., Ltd., 1931. Price, 
21s. net. 

Special Cystology. By various contributors. Edited by Edmund V. 
CowDRY, Washington University, St. Louis. Pp. 1838; illustrated. 
Second edition. Three volumes. New York; Paul B. Hoeber, Inc., 
1932. Price, $30.00. 

A Text-book of General Physiology. By Philip H. Mitchell, Ph.D ., Profes- 
sor of Physiolog}’’ at Brown University. Pp. 799; 196 illustrations. 
Second edition. New York; McGraw-Hill Book Company, Inc., 1932. 
Price, $6.00. 

As compared with the first edition (1923) "the second edition differs radically 
in that much less space has been given to the biochemical aspects of physiology in 
order to make room for more physical chemistry as applied to physiology. To this 
end several of the earlier chapters have been eliminated or condensed, and four 
entirely new ones, Surface Action, The Colloidal State, Diffusion, and Osmosis, and 
The Permeability of Cells, have been added.” 

A Mamial of Pharmacology. By Torald Sollman, M.D., Professor of 
Pharmacology and Materia Medica in the School of Medicine of Western 
Reserve University, (Cleveland. Pp. 1237. Fourth edition, thoroughly 
revised. Philadelphia; W. B. Saunders Company, 1932. Price, 87.50. 

The following sections have been largely rewritten : Arsphenamin fate — Bar- 
bitur.ates — Bismuth — Cinchophen toxicosis — Gold — lodin compounds in roentgen- 
ography— Liver extract — Mercurj— Morphin addiction; fate; peristalsis — Nitric 
vapors — Pituitary — Quinin and plasmoquin — Sexual hormones — Temperature reg- 
ulation— Thallium— Vitamins. The main purpose of the book — to furnish an 
outline of the current conception of the actions of drugs — has been well maintained. 

Materia Medica, Pharmacology, Therapeutics and Prescription Writing. By 
Walter A. Bastedo, Ph.G., M.D., Sc.D. (Hon. Columbia), F.A.C.P. 
Pp. 739; 78 illustrations. Third edition reset. Philadelphia; W. B. 
Saunders Company, 1932. Price, 86.50. 

‘‘New articles have been added oh suprarenal cortex, ephedrin, quinidin, plas- 
mochin, yatren, ethylene, the barbiturates, pre-anesthetic narcotics, carbon dioxid, 
carbon tetrachlorid, the antiseptic dyes, mcrcurochrome, metaphen, the mercurj' 
diuretics, phenylhydrazine, insulin, ovarian preparations, colloidal lead in cancer.” 
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Relationship Between Liver Injury Induced by Alcohol and Elimina- 
tion of Phenolsulphonephthalein— deB. MacNider and Donnelly 
(Proc. Soc. Exper. Biol, atid Med., 1932, 29, 586) mention tliat in pre\'- 
ious communications tliey recorded a rather bizarre series of results 
obtained from the injection of phenolsulphonephthalein in dogs poi- 
soned by ethyl alcohol. In some of these animals there would be a 
reduction in tJie output of dye lasting throughout the course of e.\-peri- 
ments; in another group the dye eliminated would be only slightly 
affected, ■whereas in tlie third group an occasional animal developed 
albuminuria with casts and every sjunptom of nepliritis, yet the elimina- 
tion of the dye would rise 20 to 30 per cent. An explanation of tliese 
unusual results is suggested in some recent contributions from Whipple, 
ci al. Dr. MacNider tlierefore investigated histogically tlie livers of 
animals intoxicated by alcohol in which there was considerable increase 
in the phtlialein elimination in spite of the clinical e-vddence of nephritis. 
There was present marked liver injury invohdng first tJie periphery 
of the liver lobule and extending inward toward the central vein. This 
produced an extensive process with areas of degeneration showing 
marked cloudy swelling of tlie liver cells. The nuclei also shoiyecl a 
considerable accumulation of stainable lipoid material. The infer- 
tubular capillaries were distended witli blood but no hemorrhage into 
the liver substances was observed, nor was there any increase in con- 
nective tissue. The control animals which showed diminished elimina- 
tion of phtlialein liad not any of these charaeteristic changes in the liver 
lobules. These pathologic studies substantiated the iiypbthesis that m 
the presence of liver injury and renal disease the e.\crction of phtlialein 
may be liigh as a result of decreasing tlie amount of dye excreted by 
the* liver and intestines or else by a lowering of the ability of the liver 
to destroy the substance. 
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Intermittent Gastric Hens Due to Mechanical Causes.— Meyer and 
Singer (S^lrg., Gynec. and Obsi., 1931, 53, 742) say that a clinical syn- 
drome consisting of pain in the upper abdomen, vomiting of gastric 
contents, distention of the stomach and pyloric obstruction as deter- 
mined radiologically is referred to as gastric ileus. When caused by a 
mechanical condition which obstructs interruptedly, the designation 
intermittent gastric ileus of the mechanical type is applied. Personal 
experience has been had with four etiologic factors. The most important 
is the benign pedunculated gastric tumor which acts as a ball valve 
by prolapsing into the pyloric ring or which incites vigorous peristalsis, 
leading to intussusception of the stomach into the duodenum. A 
cauliflower carcinoma with a pedicle located just proximal to the pylorus 
illustrates the second type of mechanical cause of periodic obstruction 
to the gastric outlet. The third etiologic factor discussed is a gastrolith 
derived from powders used in the Sippy treatment for ulcer. A coexist- 
ing pyloric stenosis prevented the passage of the concrement and occa- 
sioned intermittent impaction. The fourth and most unique type of 
cyclic obstruction was due to an anomalous redundant fold of prepyloric 
mucosa which, acting like an epiglottis, produced a discontinuous occlu- 
sion of the pylorus. Other mechanical causes of intermittent gastric 
ileus might be added to the ones illustrated and discussed. The object 
of the publication primarily is to direct attention to a clinical syndrome 
which permits recognition of hitherto obscure conditions that lend them- 
selves admirably to surgical cure. 


Bacterial Synergism in Disease Processes. — Meleny (Ann. Surg., 
1931, 94, 961) believes that certain bacteria have a synergistic function in 
the production of certain types of disease or symptoms of disease. This 
synergistic action should always be kept in mind in studying disease 
processes involving tissues, organs or systems in which mixtures of 
organisms are frequently or occasionally found. The author has made 
observation of the hemolytic synergism of two organisms found in the 
exudate in a case of chronic empyema; of the lethal effect in experimen- 
tal animals of a mixed culture of organisms found in unsterile catgut 
which could not be produced by the same organisms in pure culture; of 
the adjuvant action of organisms found in cases of peritonitis demon- 
strated by the production of death with small fractions of minimal 
lethal doses of these organisms when injected together; of the almost 
exact duplication of bacteriologic findings in 2 cases of progressive 
gangi-ene of the abdominal wall following .tlie drainage of a peritoneal 
abscess. These cases botli yielded a micro-aerophilic streptococcus and 
a Staphylococcus aureus capable of producing a gangrene of the skin 
and subcutaneous tissues when injected together into experimental 
animals, while the pure cultures failed to produce the lesion. 
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Diet as a Prophylactic Agent Against Puerperal Sepsis.— If vitamin 
A has any therapeutic effect in septicemia, its value as a prophj’lactic 
agent should be even greater. Experimental work on young animals 
has suggested that vitamin A and carotene act as “anti-infectives” 
because if they are absent from or deficient in the diet, multiple foci of 
infection develop. The preventive and curative effects of vitamin A 
and carotene in the autogenous sepsis of the animals were equally 
great. Gbeen, Pindar, D.wis and Mell.4.nby {Brii. Med. J., 1931, 
p. 595) now report a study of the prophylactic action of vitamin A 
against puerperal sepsis in women. Substances essential for the growth 
of the embryo are obtained eitlier from tlie food or from the body of the 
mother. The body, particularly the liver, can store considerable 
amounts of the vitamin A obtained from food. A depletion of this 
stored vitamin may well occur in certain cases of pregnancy. The 
reported study comprises 275 women treated witli the vitamin prepa- 
ration and 275 alternate cases Avhicli served as controls. All cases were 
delivered in the hospital. The worhen were instructed to take the 
preparation 1 month previous to the calculated day of labor. ' The 
preparation “radiostoleum” which Avas used contained vitamins A and 
D dissolved in a neutral oil; 1 cc. containing 150 “blue units (Carr 
and Price)” of vitamin A and 5000 units of vitamin D in the form of 
irradiated ergosterol. The Avomen took one-half a teaspoonful of the 
preparation. In the group which took the Autamin preparation, there 
Avere only 3 cases of puerperal sepsis (1.09 per cent); in the control 
group there Avere 13 morbid cases (4.73 per cent). Tin’s difi'erence Avas 
tAvice the standard error. The morbidity rate for the two groups com- 
bined was much loAver than that of prcA’ious years. The total number 
of cases with pyrexia was 56 in the Aitamin group and 9S in the control 
group. The difference is almost four times the standard error. Ihc 
degree and duration of pjTexia was also greater in the control group 
than in the A’itamin group. TAi'enty-six cases in the A'itamin group and 
27 in the control group were subjected to manual or instrumental inter- 
vention of a major kind. None of the Autamin group developed loc.il 
infection, but 6 of the control group did. The authors belicye tliat 
these results indicate that the administration of vitamin .-V during tlic 
last month of pregnancy diminishes the liability to a morbid 
On experimental grounds, the authors claim that vitamin D posscssc.-- 
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little anti-infective action. Antenatal care should always include a diet 
rich in natural sources of vitamin A. Milk, egg yolk, green vegetables, 
carrots and butter should be taken unsparingly. Mammalian liver 
is also an excellent source of vitamin A. A well-varied natural diet of 
this kind also supplies adequate amounts of the vitamins B, C and D 
and the calcium, phosphorus, iron, copper, manganese and iodin essen- 
tial for the pregnant women. If the diet has to be supplemented, cod- 
liver oil is the cheapest source of vitamins. 


The Effectiveness of Follicular Hormones Administered Orally. — 
The majority of hormones of internal secretion are ineffective, or only 
slightly effective, when given orally as compared with parenteral ad- 
ministration. So far as the follicular hormone is concerned, the ratio 
of effectiveness between parenteral and oral administration varies, 
according to the literature, from 1 to 2.5 (Dohrn) to 1 to 100 (Laqueur). 
Furthermore, Allen and Doisy deny the effectiveness of this hormone 
on oral administration. Such a wide discrepancy may be the result 
of different methods of standardization or preparation of the hormone. 
ScHOELLEE, DoHEN and Hohlweg (Wien Arch. f. inn. Med., 1931, 21, 
323) have now reinvestigated this problem using preparations of vary- 
ing physiologic potency. The preparations were administered orally 
to castrated female rats in a watery solution of 1.2 cc. volume. The 
results clearly indicate that the purer the preparation, the larger the 
amount required to induce estrus in animals. Thus relatively the largest 
amount of the crystallized hormone was required to produce estrus. 
The authors conclude that certain impurities accompanying the pure 
hormone probably increase absorption or protect the hormones from 
the action of other substances. Another series of experiments indicates 
that the same amount of follicular hormone is more effective if adminis- 
tered in several divided doses. 
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Symptoms in Congenital Lesions of the Heart that Permit Venous 
Shunting.— Leech (Am. J. Bis. Child., 1932, 43, 1086) studied 62 
patients vdth congenital heart disease, found at postmortem, of such 
a nature as to permit venous shunting. He attempted to determine the 
presence or absence of characteristic symptoms and signs. Nearly 
half of these patients presented no clinical abnormalities referable to 
tire circulatory apparatus. While the incidence of cyanosis, periodic 
as well as constant, was found to be somewhat liigher in this group 
than among 20 other patients whose autopsies revealed congenital 
defects of the heart that did not permit of venous shunting, this sign 
was found not to differentiate sufficiently the two general types of lesions. 
Light, or about 13 per cent, of tlie large group presented a syndrome 
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that was almost totally absent in tlie smaller group Math tlie nonvenous 
shunt type of defect. In tlie larger group, 5 additional patients pre- 
sented commlsive seizures not accompanied by cyanosis and respiratory 
distress. When other causes, such as pneumonia, epilepsy, meningitis 
and severely toxic concUtions, can be ruled out and when the patient is 
known to have congenital heart disease, the occurrence of convulsive- 
like seizm-es, often epileptiform in character, sometimes followed by 
^owsiness and frequently accompanied by hyperpnea, may justly be 
interpeted as an indication of a lesion, or a combination of lesions, that 
permits venous shunting, especially if tlie patient shows a constant 
cyanosis, no matter how slight, or if the attack is accompanied by deep 
cyanosis. . 

Infantile Diarrhea.— Poole, Cooley and Ellwart {Am. J. Dis. 
Child., 1932, 43, 1101) found that infants in whom acute diarrhea 
developed late in the summer showed an intoxication after a variable 
length of time ivhen improperly or inadequately treated. The intoxica- 
tion is the result of several factors — anhydremia, acidosis and bacterial 
toxins, the last occurring particularly when the intestinal tract has 
been invaded by such organisms as the bacillus of dysentery or strepto- 
cocci. Patients with such a condition require prompt and energetic 
treatment in order to save their lives. During this critical period tlieir 
chief requirement is water. They feel that each patient should be 
individualized. It is recommended whenever it is possible to avoid 
hospitalization after tlie most acute period is passed in order to avoid 
the virulent bacteria that may be present in a hospital ward. Unsweet- 
ened evaporated milk, diluted to one-half or two-thirds strengtli, with 
protein or carbohydrate additions, proved to be a satisfactory formula 
for most of the patients in this series as soon as they were able to take 
milk. A certain amount of discretion must be used in each case because 
of tlie degi'ees of variation fpund in the hydrogen ion concentration of 
the stomach contents and in the individual child’s reaction to food. 
The evapor'ated milk formulas can be readily adjusted in percentage 
acidity and consistency to meet these special requirements. 


The Incidence of Respiratory Infections During the First 5 Years of 
Life. — McLean {Arch. Pcdiat, 1932, 49, 279) made an intensive study 
of 1408 respiratory infections seen in 156 children in an attempt to find 
.evidence of a periodic recurrent disease. A small number of children 
were included in this study so that all the patients were in intimate 
contact with the observer and were seen in practically all of their ill- 
nesses. A comparison of tlie average number of respiratory infections 
per patient and the average number of months per infection in the 
children with various groupings of the same age and length of observa- 
tion, showed a marked consistency. During an exact period of 4 years 
from the date of birth in SG and 70 children, 692 and .563 respirator.' 
infections were seen. The average number of dai'S between infections 
ill the two series were 1S1.4 and ISl.-o da.vs. The average number o 
respiratory infections per patient in each scries was 8.01 uifcetioris. 
The percentage of mild and severe infections in the two senes was tn 
same, 41 per cent mild and '59 per cent severe. Eight hundred a 
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forty-five respiratory infections were seen in 86 children observed for an 
exact period of 5 years from the date of birth. The children were placed 
in two gi:oups of 43 patients. One group had 416 infections and the 
other 429, a difference of only 13 infections. In 70 children observed 
for an exact period of 4 years from birth 563 infections were seen. The 
patients were placed in two groups of S5 each. One group had 285 
infections and the other 278, a difference of only 8 infections. In 140 
children observed for an exact period of 4 years from date of birth, 1125 
infections were seen. When the patients were placed in two groups of 
70 children each, one group had 563 infections and the otlier 562 infec- 
tions, a difference of only 1 infection. The monthly seasonal incidence 
of occurrences in 845 respiratory infections seen in 86 children observed 
for an exact period of 5 years from date of birth, compared, with 563 
respiratory infections seen in 70 children over an exact period of 4 
years from birth, showed a definite consistency. Removal of tonsils 
and adenoids apparently had very little effect on either the number of 
or severity of respiratory infections. The consistency in the sameness 
of the total number of respiratory infections seen in various groupings 
of the same age,, number and length of observations showed evidence of 
a periodic recurrent disease. 
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The Treatment of Neurosyphilis.— Solomon {Urol, and C^itaii. Rev., 
1932, 36, 223) summarizes his experience in the therapeutic management 
of three types of neurosyphilis, namely, paresis, tabes and cases with 
predominantly meningeal symptoms. In paresis eminently satisfactory 
results are obtainable in approximately 30 per cent of cases, either 
with tryparsamid or fever therapy alone, but the autlmr believes that 
the most satisfactory results are obtained by a combination of these 
two methods. It seems logical to begin with the simpler metliod, 
namely, tryparsamid; but, if after 2 or 3 months, progress is slow or 
unsatisfactory, a change to fever tlierapy is indicated. Converselj^, 
the patient given a course of fever at the outset of treatment should 
be continued on tryparsamid to tlie point of complete serologic cure. 
The autlior believes that malaria is the most effective type of fever 
therapy and typhoid vaccine the least effective. Diatliermy would seem 
to be equally as effective as malaria. In tabes tryparsamid would seem 
to offer the best means of treating tlie majority of cases. Intraspinal 
tlierapy as well as fever tlierapy are sometimes of spectacular benefit in 
cases nonresponsive to tryparsamid. The latter drug at times, supple- 
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mented with arsphenamin and bismutli, produces serologic negativity 
and symptomatic relief in the vast majority of cases. The time required 
for serologic cure, however, varies from months to years. Some patients 
show progression in their disease despite any type of treatment now 
in use. In the meningeal type of neufosyphilis the autlior again higldy 
recommends tlie use of tryparsamid, which is said to act almost, if not 
entirely, as a specific drug._ Clinical improvement is usually prompt 
and serologic cure occurs within the first year. There are some cases, 
however, that take very prolonged treatment to obtain serologic reversal 
to negative. The author has had no personal experience with fever 
therapy in this phase of neuros 5 ^hilis, but is led to believe by logic 
as well as the experience of others that it would be effective. In sum- 
marizing, the writer pleads for a more intensive study of the syphilitic 
'patient from the standpoint of spinal fluid findings, for when changes 
characteristic of central nervous system invasion occur in the spinal 
fluid, the effect of treatment on the spinal fluid formula must be given 
first place in the subsequent treatment of the patient. 
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Rare Ovarian Tumors. — The pathology of three rare ovarian tumors 
has been presented by Meter (ylm. J. Obst. and Gyncc., 1931, 22, 697) 
of Berlin in an interesting paper read before the American Gynecologic/il 
Society. The first type of tumor he has called “disgerminoma, 
altliough it is often called “seminoma ovarii” because of its histolop’c 
similarity to the so-called seminoma of the testis. It is carcinomatoid 
in character since it consists of large epithelial cells. He lias seen 27 cases 
of this type and has observed that tliese neoplasms are seen very often 
in pseudohermaphroditic individuals, but they' are also seen in women 
with typically female bodies. The external genitalia and uterus are 
apt to be infantile in character, while in men such turnons are apt to 
be associated with cryptorchidism and poorly' developed testicles. One 
of tlie striking features of tliis type of neoplasm is the early age of 
appearance, usually in tlie second or third decade. The author believes 
that they' arise from an undifferentiated form of germinal cells wliicli 
have lost their faculty of becoming either masculine or feminine in 
type and therefore can develop into identical pathologic structures m 
botli types of sex glands. As these tumors originate from undifferen- 
tiated sex cells they' necessarily will be void of any specific Jinrmon.i 
influence and thus fail to exert a specific stimulation for "‘i'’?'?!""';'' 
of the secondary sex characteristics. They neither 
feminize the individual. They may attain enormous size and there i. 
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destroy the ovary and even the uterus, but if operated upon, the prog- 
nosis is good. The second type of tumor discussed is the granulosa cell 
tumor -which may occur as a folliculoma, often associated -with cysts; as 
solid masses or in thin cords or tubules; or as a diffuse structure resem- 
bling sarcoma. He believes that these tumors arise from undifferen- 
tiated cells and not from epithelial cells of the true follicle. They occur 
most frequently in -women over 60 years of age in -whom the ovary no 
longer contains follicles, so that it is impossible to think of their origin 
from follicle cells. Of 33 cases of this type studied by the author 1 died 
soon after the operation and only 3 from later metastases, 19 remaining 
permanently cured for varying periods of time ranging from 1 to over 
4 years. In 27 of the cases bleeding was an important symptom. The 
endometrium was found frequently to be hyperplastic and the uterus 
enlarged. After removal of the tumor abnormal bleeding stopped and, 
in younger individuals, if not all the ovarian tissue was removed men- 
struation again became normal. He concludes that hypertrophy of the 
uterus was caused by the ovarian neoplasm, especially in those patients 
past the menopause. The third type of tumor presented is the arrheno- 
blastoma, which tends to cause women previously exhibiting normal 
female characteristics to take on those typical for the male sex. In 
these patients there is falling of the hair, deposits of fat, atrophy of 
the breasts, shrinkage of the opposite ovary and atrophy of the uterus 
with consequent amenorrhea and sterility. At the same time positive 
signs of masculinization appear such as male hirsuties, growth of a 
beard, enlargement of the clitoris and hypertrophy of the larynx with the 
development of a male voice. After removal of such a tumor the woman 
returns more or less fully to her former feminity, 'menstruation reappears 
and even pregnancy may occur. On the other hand, tlie signs of mas- 
culinity return -\\'ith a recurrence of tlie growth. He believes that these 
tumors originate from undifferentiated germ cells which are not utilized 
during embryonic development but retain their sexual potency and 
proliferate later in life, exerting their influence in the direction toward 
masculinity. Patients afflicted with any of these three rare tumors 
are cured by operation in most instances without removal of the opposite 
ovary if it is unaffected. 
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Concerning Certain Aspects of the Fundus of the Eye in Arterial 
Hypertension.— Baillakt (Bull, de la Soc. d’Ophialmologie de Paris, 
October IS, 1930) thinks tliat in the main, patients witli hj’pertension, 
e\'en if they have retinal lesions, have good vision unless the macula 



284 


PROGRESS OP MEDICAL SCIENCE 


is aftected. Even before the' retina is visiblj' affected, they may com- 
plain of a transparent liaze, black or luminous spots or balls of fire 
before the eyes; and they may have transient spells of loss of vision 
due to vascular spasms in the retina or in the occipital lobe.' In patients 
with such symptoms, the retinal arterial pressure will be found, to be 
elevated. The onset of retinal lesions in a patient with hy^pertension 
indicates a failure of compensation on the part of tlie kidneys, the 
viscera, or the vessels. Extensive retinitis, with edema of the disks, 
hernorrhages and fibrinous exudates, can occur in hypertensive disease 
while the kidnej''s are still normal and while the retinal vessels are ana- 
tomically normal. It is difficult to differentiate ophtlialmoscopically 
the retinitis of hj^pertension from the retinitis of nepliritis. Punctate 
exudates are usually present in the peripapillary region in tlie retinitis 
of nepliritis, and usually absent in tlie retinitis of hypertension. In 
the retinitis of nephritis, as pointed out by Abrami, Gallois, and Sthelin, 
the retinal arterial bipod pressure rises disproportionately to the general 
systemic blood pressure. These authors tliink that flu's relative increase 
of blood pressure in the retina indicates a more severe type of hyper- 
tensive disease with greater liability to renal complications and tliat it is 
associated with increased intracranial pressure. It is true that tlie 
retinitis of nepliritis can be improved in some cases by spinal puncture. 
In 12 cases in which tlie ratio of retinal to general blood pressure was 
normal (45 to 100), the urea in tire blood'was essentially normal. In S 
cases in which this ratio was increased (75 to 100), the blood urea per- 
centage was definitely elevated. Apparently, the relative rise of retinal 
arterial pressure is more marked in cases of hypertension with impaired 


kidney function, and is thus of diagnostic and prognostic importance. 
An increase in the ratio of retinal to general arterial pressure may be 
caused by inflammation, by increased intracranial or by a local imscular 
lesion in tlie retina. Increased intracranial pressure is present in certain 
cases of hypertension and may lead to the erroneous diagnosis of brain 
tumor. If the central artery of the retina is obliterated by anatomic 
lesions or by spasm above tlie level of the papilla, tlie retinal blood 
pressure will be relatively low. If tJie obliterative process involves the 
vessels or capillary bed peripheral to the artery examined, the blood 
pressure will be relatii^ely increased. Such lesions in tlie small arteries 
are frequent in hypertension and give rise, through isclieinia, to tlie 
advanced forms of albuminuric retinitis. The elevation of local blood 
pressure in the retina is tlien not always a sign of increased intracranial 
pressure. Its serious prognostic sigm'ficance rests rather upon tlie 
severe vascular disease that it indicates. Baillart concludes that the 
appearance of retinal lesions in arterial hj'pertension js the sign of a 
serious involvement. The purely lij'pertensive retinitis and_ die so- 
called albuminuric retinitis are quite similar, tlie latter differing only 
in tlie fact tliat the extravasation into the retina is serum made toxic 


by renal insufficiency. 


Fundus Manifestations in Metabolic Diseases. — Campbell {Camd. 
Med. Awn. J., 1929, 21, 530) finds tliat patchy contraction of tlic b ood 
column is an indication of internal sclerosis, \\idening and burni.'' ici - 
copper appearance of tlie central light streak occurs in medial sclerosis. 
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Witli these signs of sclerosis are associated changes at the arteriovenous 
crossings. Superficial, fiame-shaped hemorrhages may be seen if hyper- 
tension. accompanies the sclerosis. Sometimes round, punctate hemor- 
rhages are found. Sclerosis of the vessels of the choroid may also be 
associated. In diabetes, retinitis never occurs in the young and is 
apparently related to the duration rather than to the severity of the 
disease. The changes may vary from fine, rounded, yellowish-white, 
solid masses around the macula to a picture resembling the retinitis 
of nephritis. The earlier lesions are susceptible to insulin and dietetic 
treatment. The more severe lesions are not improved by insulin though 
they do not contraindicate its u.se. Lipemia retinalis, on the other hand, 
is seen only in young diabetics in acidosis or coma. It clears up rapidly 
under insulin therapy. Nephrosis shows no fundus lesions. In septic 
focal nephritis, a few white areas of degeneration and hemorrhages, 
usually with a white center, may be seen. In about 10 per cent of 
cases of acute glomerulonephritis papilledema, cotton-wool exudates and 
hemorrhages occur. In the subehronic stage of parenchymatous nephri- 
tis, if the blood pressure is unusually high, hemorrhages and edema of 
the retina and disk may appear. The fundus changes in the nephritis of 
pregnancy resemble those seen in acute glomerulonepliritis but are 
usually more extensive. The grade of edema may be great enough to 
cause detachment of the retina. Reattachment may occur; but further 
degenerative changes may seriously reduce vision. Early fundus 
changes are favorably influenced by therapeutic abortion; the late are 
not. In about 70 per cent, renal injury, and perhaps eye changes, will 
recur in subsequent pregnancies. In chronic glomerulonephritis, the 
retinitis is characterized especially by snow-bank exudates, hemorrhages, 
macular star, and anemia. Advanced renal insufficiency is present and 
is essential to the development of the retinitis. Death occurs within 
1 or 2 years. Retinal vascular sclerosis is present before the onset of 
the retinitis and advances rapidly in its presence. The retinitis of 
malignant hypertension is characterized by hyperemia and edema of 
the disks, cotton-wool patches, and a fine macular star in the presence 
of marked contraction of the arteries and arteriosclerosis, usually not 
of the intimal type. This type of retinitis indicates a widespread vas- 
cular lesion and the life expectancy of these patients is short even if the 
renal function is satisfactory. Few other metabolic diseases show char- 
acteristic fundus changes. The spontaneous arterial pulsation seen in 
hyperthyroidism is an interesting exception. 
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The Physiology of Drainage of Nasal Mucus, I. The Flow of the 
Mucous Currents Through the Drainage System of the Nasal Mucosa 
and Its Relation to Ciliary Activity. — The basic and ancillary sciences 
of medicine are not equal, nor is their rank of importance fixed. Con- 
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tramvise, like everything in Nature, tlieir relative position in the scale 
is in a flux that is determined chiefly by the current demands of the 
march of Progress. Wliile it is true, as" Hilding (Arch. Otolaryngol., 
1932, 15, 92) says, tliat “rhinologists seem to have neglected the sub- 
ject” (nasal ciliary activity and mucinous secretion), it is also true that 
otorhinolarjmgology’s renaissance challenges in fervor and scope that 
of any other departmental branch of medical practice and science. 
Long since have the laboratories for physiology, pharmacology, chem- 
istry, patliology and bacteriology supplanted the dissecting room and 
the tool-maker’s shop as tire training ground in otolaryngology. This 
is as it should be. The author’s report is based on a study of the flow 
of nasal secretion in 31 persons, on various portions of whose Schneider- 
ian membrane dots of India ink were placed. No ciliary activity could 
be demonstrated in tlie anterior tliird of tlie nose, wliicli drains largely 
tlirough tlie inferior and middle meatuses. The mucosa posterior to 
this region exhibited active ciliary motion especially' in those areas least 
exposed to the flow of tlie inspired air. Furthermore, the protective 
layer of mucus covering all intranasal smfaces is continuous with that 
in tlie pharynx and esophagus, and moves in a manner not unlike an 
intact membrane, being motivated by ciliary moi'ement and traction. 
In its posterior two-tliirds the nose may be said to have a new lining 
about six times an hour; and approximately once an hour in its anterior 
one-third. Drainage from the anterior inactive areas required an hour 
or more, in contrast to from 3 to 10 minutes in the posterior, active 
areas. Generally speaking, the course of ciliary' movement is toward 
tlie nasopliaiy nx. 


Infections of the Throat Due to Hemolytic Streptococci and Their 
Relation to Arthritis and Arthralgia. I, Observations With Particular 
Reference to Streptococcus Epidemicus of Septic Sore Throat.— Pur- 
posing “to bring fortli the importance of hemolytic streptococci from 
Infections of the throat in certain arthritic mam'festations and to 
emphasize the possible role of hy'persensitiveness to tliese organisms.” 
Pilot (Arch. Otolaryngol., 1932, 15, 71) refers to former personal find- 
ings indicating that in routine cultures hemoly'tic streptococci occur in 
the throats of 61 per cent of persons and almost 97 per cent of excised 
tonsils; whereas Streptococcus epidemicus was found in tlie throat in 
less than 1 per cent (4 of 500 persons); and 3 of the 4 carriers of these 
streptococci had arthritic symptoms; and from the excised tonsils in 
13.8 per cent (70 of tlie 506 pairs of tonsils) in 23 of which arthritis or 
artliritic pains were cited as the cause for removal, in addition to a 
history of sore throats. The autlior states tliat (1) arthritis and arthralgia 
may complicate scarlet fever, erysipelas, wound infections and sore 
throat due to hemolytic streptococci (2); that the development of uie 
arthritis 3 or more weeks after the onset of the streptococcic infection 
suggests hyperseiisitivencss as an important factor; (3) tliat Strepto- 
coccus epidemicus of septic sore tliroat may be responsible for a rela- 
tively small number of cases of the rlieuniatic arthritis; (4) that tJie 
persistence of Streptococcus epideim'cus is often associated with arthn- 
tis; and, finally, tliat tonsillectomy terminates the carrier state, and the 
associated arthritis frequently disappears. 



KADIOLOGY 


287 


RADIOLOGY 


UNDER THE CHARGE OF 

ALBERT MILLER, M.D., 

AND 

CHARLES G. SUTHERLAND, M.D., 

CONSULTING PHYSICIANS, SECTION OP ROENTGENOLOGY, MAYO CLINIC, 

ROCHESTER, MINN. 


The Roentgen Ray in the Diagnosis and Prognosis of Upper Urinary 
Tract Infection. — In the roentgenologic study of the kidney. Plagge- 
MEYEB and Weetman {Radiology, 1932, 18, 23) regard roentgenoscopic 
pyelographj^ as essential. By this method overfilling of the pelvis and 
. consequent pain to the patient can be avoided. Obseure details can 
be studied better than in the pyelograms. Under vision the kidney 
can be palpated and its mobility and the relation of calculi, tumors, 
etc., can be noted. 


Air and Gas in the Soft Tissues. — Air and oxygen in the soft tissues 
occur in connection with compound fractures, gunshot injuries, lacerated 
wounds, surgical emphysema and after local treatment with hydrogen 
peroxid. Gas bacillus infection occasionally complicates injuries and 
accidents. Rhinehaet {Radiology, 1931, 17, 1158) holds that the 
earliest positive diagnostic finding is the demonstration on roentgeno- 
grams of the shadow defects produced by the gas. If made within 10 
days of the accident every film of an injury in which the skin is damaged 
or broken, including the open reduction of fractures, should be carefully 
examined for evidences of gas. The conclusions from Roentgen ray 
examination are also of importance in selecting and directing the 
treatment of gas infections. 


The Hilus of the Lung in the Child. — The roentgenologic diagnosis 
of tuberculosis of the bronchial glands is not made as often as it should, 
especially in children, according to Altschul {Radiology, 1931, 17, 
1147). A hilus showing increased density, whether hemogeneous or 
mottled, is always suspicious. Inequality of the hilar shadows is 
decisive for the diagnosis. In the majority of cases any enlargement 
of the glands is due to tuberculosis. In cases that are not recent a 
primary focus in the lung can usually be demonstrated. If a primary 
focus cannot be demonstrated one should recall that other infectious 
processes may give rise to glandular enlargement. 

Influence of Ultraviolet Rays on Pharmacologic Potency of Digitalis. 
— Tincture of digitalis was irradiated with mercury vapor quartz lamps, 
with Roentgen rays and with radium by Macht {Arch. Phys. Thcray., 
X-ray and. Rad., 1932, 13, 5). Irradiation with ultraviolet rays for 
short periods of time produced a deterioration or weakening in the 
pharmacologic potency of the 'tincture, as tested on living plants and 
animals. On progressive and prolonged exposure to ultraviolet rays, a 
point was reached where the photochemical changes resulted in the 
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formation of products exhibiting a greater toxicity for both plants and 
animals. This stage, on still further. exposure, was followed by a sec- 
ondary weakening in the pharmacologic potency of the irradiated 
tincture. The shorter ultraviolet rays, particularly those transmitted 
through a chlorin-bromin gas filter, were more.effective than the longer 
rays in producing the changes described above. Exposure to Roentgen 
rays, to radium and to radium emanations resulted in a product wliich 
was greatly reduced in its activity for the animal heart, on the one hand, 
but was greatly increased in toxicity for living plant protoplasm on the 
other. 


The Effect of Ultraviolet Energy on Erythrocytes in Vitro. — Investi- 
gations carried out by Mayer and Dworski {Arch. Phys. Tlierap., 
X-ray and Rad:, 1931, 12, 709) showed that ultraviolet energy from a 
Kromayer lamp causes hemolysis of red blood cells. Liberation of 
pigment from human and guinea pig erythrocytes was accomplished 
without apparent rupture of the cells. The cytoplasm of the frog’s 
red- blood cells disintegrated completely, while tlie nucleus showed 
coagulative changes. In the experiments the wave lengtlis below 300 
were responsible for the hemolysis. 


Peptic Ulcer of the Esophagus. — A case of peptic ulcer at the lower 
end of the esophagus is reported by Aurelius (Am. J. Roentgenol, and 
Rad. Therap., 1931, 26, 696). Roentgenologically tlie ulcer was mani- 
fested as a small barium-filled niche. Aurelius considers peptic ulcer 
of the esophagus a definite disease and of sufficiently frequent occur- 
rence to be of real interest and importance. It has as its cardinal Symp- 
toms pain, dysphagia, nausea and vomiting and occasionally hemor- 
rhage and perforation. It has been infrequently diagnosed in tlie past, 
but with the development of facilities for Roentgen examination and 
esophagoscopy, and if sought for in cases of substernal or epigastric 
pain, its incidence will probably be higher tlian heretofore. The 
diagnostic criteria are as yet incomplete and the' roentgenologist has 
an important duty to perform in their further development. 

A Review of Pneumonoconiosis.— In a comprehensive article of 5S 
pages tlie subject of pneumonoconiosis is reviewed from the standpoint 
of its etiology, its pathology and its roentgenologic appearances by 
Pancoast and Pendergrass (Am. Jour. Roentgenol, and^ Rad. Ther., 
1931, 27, 556). IVitli respect to its etiologj' the VTiters again emphasize 
the ovenvhehning importance of silica. It is generally conceded that 
organic dusts eitlier do not produce pneumonoconiosis or their effect 
is so slight as to be disregarded. Coal is not included among the organic 
diists. Workers in coal, asbestos, hard rock (mining, drilling), sand 
(pulverizing, sandblasting), granite, slate, iron ore, cement and vitreous 
enamel (painting) are among those liable to pneumonoconiosis in vary- 
ing degrees. The roentgenologic manifestations also vary somewhat 
with different dusts. In general the basic roentgenologic characteristics 
of tlie tliree stages of the disease as observed in this country are: 
stage: A definite increase in the prominence and extent of the hilum 
shadows, an increased prominence and thickening of tlic trunk shadows, 
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and a greater prominence of the linear markings of the peripheral zone. 
Second stage: A distinctive distribution of small rounded densities, 
varying in size from a pinhead to a pea, throughout both lungs. The 
nodules appear first on the right side, around the root of the lung and 
are perceptible here before they are seen on the left side; when the dis- 
tribution becomes general there is no appreciable difference between 
the two sides. Third stage: This is characterized by diffuse fibrosis 
and may present any or all of three definite and distinctive appearances : 
(1) The larger nodules of the second stage, where numerous, may coal- 
esce into large, irregular masses, or be found close together with more 
or less haze betv’^een them; (2) a more or less diffuse fibrosis somewhat 
similar to the fibrotic process representing the late result of an extensive, 
bilateral, chronic pulmonary tuberculosis. Usually definite nodules are 
still present, but not always; (3) massive fibrotic areas having the 
appearance of extensive pulmonary consolidations. In the late period 
of the disease there is usually one such area on each side, rather sym- 
metrically located subapically, but sometimes unilateral or more exten- 
sive on one side than on the other. 


The Bone and Joint Changes of Leprosy.— Bone and joint changes 
of a remarkable and sometimes spectacular type occur with fair fre- 
quency in leprosy. According to Chamberlain, Wayson and Garland 
{Radiology, 1931, 17, 950) it is a surprising fact that clinically advanced 
cases will often show little or no osseous disturbance, while cases with 
merely mild clinical signs may show marked changes upon Roentgen 
examination. Cases of the latter type have predominantly nervous 
lesions in many instances. Bone absorption — a disappearance of bony 
tissue without antecedent demineralization — is the most constant 
finding. This varies from slight metaphyseal narrowing to diffuse dia- 
physeal absorption or “concentric atrophy.” Complete disappearance 
of the bone may occur. The absence of bone production is a conspic- 
uous feature. It is probably that the absorptive changes are not specific 
but are produced directly through nerve involvement. Bone destruc- 
tion with rarefaction is a less common finding. When present it is 
believed to be due to specific leprous osteitis, though secondary pyogenic 
infection may play a part. 


Clinical and Experimental Lead Poisoning: Some Roentgenologic 
and Anatomic Changes in Growing Bones.— Caffey {Radiology, 1931, 
17, 957) reports 3 cases of chronic lead poisoning in children, all of 
which showed changes in the roentgenograms of the long bones. The 
roentgenologic changes consist of an increase in density of the growing 
portions of the skeleton, whereas tlie slow growing and nongrowing 
portions of the skeleton appear normal. In 2 children who had recov- 
ered, a series of transverse lines was observed in the diaphyses and 
linear rings of density in the ossification centers of the epiphyseal car- 
tilages and the carpal bones, similar to those which have been reported 
as pathognomonic of healed scurvy. 


Roentgenologic Evidence of Chest Tuberculosis in Tuberculin-posi- 
tive Ambulatory Children.— The material used initliis study by Stone 
and Wolff {Radiology, 1931, 17, 940) consisted of 93 tuberculin-nega- 
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tive and 197 tuberculin-positive children who were ambulatory and 
had no marked symptoms. Forty-two per cent- of the tuberculin- 
positn-e ^oup had roentgenographic shadows which the writers con- 
sidered diagnostic. The percentage of such findings was much larger 
in those cases witli the most marked tuberculin reaction. The findings 
included caseous glands, so enlarged that tlie resultant tumor projects 
beyond the vessels, and tuberculous infiltrations in tlie parenchyma. 
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The Neural Symptoms and Signs in Pernicious Anemia.— Smith- 
burn and Zerfas (Arch. Neurol, aiid PsycMat., 1931, 25, 1100) report 
their studies upon 115 cases of pernicious anemia which had been 
observed for periods varying from 1 to 43 months — the average period 
of observation being IS* months. The symptoms and signs referable 
to tlie neural system that they observed were: paresthesia, anestlicsia, 
hyperesthesia, impaired sense of vibration, impaired muscle and bone 
sense (including position), impaired touch, pain and temperature sense, 
ataxia, altered tendon reflexes, altered cutaneous reflexes, loss of 
sphincteric control^ (retention or incontinence), girdle sensations and 
impaired equilibratory sense, and mental symptomsincluding depression, 
irritability, slow thought or speech, hallucinations, illusions, disorien- 
tation, ideas of persecution, homicidal tendencies and flight of ideas. 
Of all the neural symptoms, paresthesia was by far the most common. 
It was present in 95. G per cent of tlie cases. Tlie next in frequency was 
mental depression, 51.3 per cent; then muscle pains, 42,G per cent; 
ataxia, 41.7 per cent; obtuded tendon refle.xes, 35.0 per cent; impaired 
muscle and bone sense, 33.9 per cent; loss of memory, 29.5 jicr cent; 
irritability, 27.S per cent; sloiv thought or speech, 24.4 per cent; intro- 
spection and self pity, 22. G per cent, exaggerated tendon refle.xes, I G.-) 
per cent; disorientation, 14.7 per cent; joint pains, 13.9 per cent; idca.s 
of persecution, S.7 per cent; loss of sphincter control, G.9; per cent 
illusions or hallucinations, G per cent; psychosis, G per cent; lionn- 
cidal tendencies, 2.G per cent. The patients were all treated with 
potent fractions of liver except 3, who were given desiccated hog’s stom- 
ach. .All received sufficient amount of this medication to keep their 
red blood cell level within the normal range with the excejition of a 
comparatively small group upon whom a determination of tlie main- 
tenance dosage was done. As a result of their ob.servations the author.-' 
conclude that: (a) Improvement may occur in the neural and p.sycine 
change.s in patients with pernicious anemia under treatment m ■ 
adequate amounts of liver e.xtract; (h) in some ease.s arrest of t a 
neural and p.sycliic .symptoms, without improvoment or rctrograf c 



NEUROLOGY AND PSYCHIATRY 


•291 


change, may occur; (c) neural and psychic changes may develop for 
the first time or may steadily progress while the patient is being treated 
with daily amounts of liver extract adequate to maintain a normal 
erytlixocyte level; (d) liver extract does not contain a specific anti- 
neurotoxic substance. 


The Status of Probation. — Sheldon Glueck {Meiital Hygiene, 1931, 
15, 290) states that probation is an evolution of the common-law method 
of conditionally suspending a sentence. Its origin for all practical 
purposes began in August, 1841, with the work of John Augustus, who 
was the first to undertake the supervision of large numbers of offenders, 
and who performed such tasks as obtaining employment for them, 
assisting their families, and the like. Probation grew quickly and spread 
widely because of a natural human tendency to do the latest thing and 
to seize upon any new device as a panacea. All through the history of 
penology this tendency is found at work; first, it was the Pennsylvania 
congregate and silent system of the penitentiary regime that was soon 
extensively copied; then, it was the Auburn system of work and recrea- 
tion in common and isolation at night; then, it was the reformatory 
panacea of introducing into the regime various jneasures, such as the 
grade system, schools, military drill, and the like; then, it was proba- 
tion and parole that spread so rapidly before their principles could be 
carefully worked out. Massachusetts was the first state in the world 
to have recognized the importance of this work by providing for public 
officials to undertake it. Today, every state except Wyoming has a 
probation law applying to children; 34 states and the District of Colum- 
bia have adult probation ; only recently probation was extended to the 
Federal Courts. In 1927, the number of paid and volunteer probation 
officers throughout the world was estimated as 20,000; recent reports 
show that there are over 4000 probation officers in the United States 
alone. Probation in practice varies all the way from merely “letting 
the offender off” without more than the usual “supervision” by means 
of having him report periodically at the probation office, to the most 
advanced application of modern methods of rehabilitation. In too 
many places probation work is superficially conducted instead of being 
“ intensively cultivated.” Probation work should consist essentially not 
of “letting the offender off easy” or “giving liim another chance,” but 
of taking definite steps to help him avoid misconduct in the future. It is 
an indisputable fact that in a good many courts in the United States, 
probation officers are appointed who have not the .slightest technical 
equipment for their tasks. However, the practical experience with 
life that many an untrained probation officer brings to his job is too 
valuable to be ignored. Wiat is really needed is a combination of 
scientific training and maturity of outlook on the problems of life. For 
the attainment of this tlie author recommends that the probation 
offices of a metropolitan district, under the guidance of the board of 
probation or a similar body, arrange for courses in social case work, 
psychology and criminology, to be taken by probation officers on two 
or three afternoons and evenings a week. Future candidates for proba- 
tion work should be required to have had training in these fields in 
addition to whatever other pertinent experience they may have. 
Another outstanding factor in probation work is the inadequacy of 
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investigations. It is quite obvious tliat in order to be j ust to tlie offender 
tJie investigation of the case should be intensive. By “intensive” tlie 
author means tliat tlie offender himself should be examined psychiat- 
ricaily, psychologically and physically, and a report on his condition' 
from these points of view should be made; full data with regard to his 
behavior, his scliool record^ and his industrial career should be secured 
from appropriate sources; tlie environmental conditions surrounding 
him and his family should be ascertained; an estimate of the probable 
etiologic factors in the case should be made and recorded; and on 
tlie basis of tliese findings and of interviews witli the dependent, a 
plan of treatment should be worked out. The plan should be definitely 
regarded as tentative, and should be modified from time to time in the 
light of the results. The supervisory work should consist of frequent 
visits to the family and the focusing of the community’s educational, 
vocational and social resources on the problems presented by tlie pro- 
bationer and his familjq and not the mere occasional reporting of tlie 
probationer at the office to have his name checked off, Record keeping 
is an important part of the work of probation. Many probation offices 
in tliis country cannot tell how many probationers they have at any 
one time; there are offices in which records of tlie number of investiga- 
tions are not kept separately from records of tlie number of supervisions. 
There are few offices that publish an annual report. A research unit 
in every large probation office is necessary— is indispensable in regulat- 
ing the work and growtli and “personality” of this office. The autlior 
further points out that criminal law is a stepchild of the law scliools— 
taught today much the same as it was 50 years ago— by tlie youngest, 
least experienced teacher; that it is usually taught 2 hours a week 
instead of S, and for only one semester instead of tw’o. In the courts 
tive least experienced or weakest judge is usually assigned to criminal 
cases — or a judge behind in his civil business is allow’ed to catch up by 
an assignment to tlie criminal branch. Criminalistics must be raised 
to a plane of dignity in the curricula of the law schools. Students 
interested in criminals should be given more time to study criminal 
laiv. And judges should be specialized in criminal work, for this admin- 
istration of criminal justice is a fulltime, man-sized job. It should not 
be made a “stop-gap” or “side line.” 


A General Symptom in Brain Tumor.— IClimke (ifiinchcn. mcd. 
Wchischr., 1931, 77, 50) presents 4 cases of cerebral tumor in wffidi 
Kclirer’s two signs were demonstrable in unmistakable fashion. Tiic 
first of tliesc comprises the production of pain on deep pressure over 
the back of the neck a little to one side of tlie midline, at the site of 
emergence of the great occipital nerve. Associated pain reactions 
consist in flushing of tlie face, and flexion of tlie head and neck hackuarn 
and to the homolateral side. Kehrer’s other sign consists of pain on 
deep pressure over tlie points of emergence of the tiircc branches of tlie 
trigeminal nerve on the face, this maneuver may cause pain on 

one side only or perhaps merely in one or two of tlie branches in cas« 
of tic doloiireiix and of migraine, in patients with ccrebra tumor ail six 
points are painful on pressure. The autlior believes that uiese ar 
early and valuable signs of increased intracranial tension annlogou.s 
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the demonstration of papilledema. He states that further research is 
required to determine wliich of the two signs can be illicited first -and 
whether there is any correlation between priority of appearance and 
site of the neoplasm. 

Pain Pathways in the Sympathetic Nervous System.— Mixtee and 
White {Arch. Neurol, and PsycJdat., 1931 15, 986) present clinical 
evidence suggesting that sensory impulses may pass over pathways 
running in or intimately associated with the ganglia of the sympathetic 
chain and the white rami. They remark that the conception that 
sensory impulses are carried only by the cranial and spinal nerves has 
been held and taught for many years — that such a conception is hard to 
disprove. The conception of the anatomy of the sensory pathways in 
the sympathetic system to which they adhere is as follows: Pain- 
bearing nerve fibers probably run in many of the sympathetic nerves 
that course along the bloodvessels of the head and neck. Whether 
these fibers are connected with the sympathetic ganglia of' the head 
they do. not know, but believe that it is possible. They do not believe 
that any of these fibers enter the central nervous system above the 
first wliite rami above this level, and suggest that they may enter as 
low as the second and third. Pain pathways from the arm may enter 
through the sympathetic rami as low as the third and fourth dorsal. 
They think that pain from the aortic arch and the heart enters the 
spinal cord from the upper five or six dorsal sympathetic ganglia, and 
that it may reach the ganglia by two different routes: (1) One 
route is over the middle and inferior cardiac nerves to the cervical 
sympathetic trunk. As there are no white rami joining the cervical 
sympathetic with the cord, the pain fibers must descend at least to the 
first dorsal segment before they can enter the central nervous system. 
(2) A second set of gray rami runs from the posterior cardiac and pul- 
monary flexures directly across the posterior mediastinum to the second, 
third, fourth and sometimes to the fifth and sixth ganglia. They also 
believe that from the course of the splanchnic nerves, pain from the 
upper abdominal viscera enters the cord in the dorsal region, probably 
from the fifth dorsal to the first lumbar sympathetic ganglia. The 
teclmique used was: As a diagnostic measure they injected procain 
hydrochlorid into the ganglia believed to play a part in tlie picture. 
If the result seemed satisfactory, the ganglia were removed, or alcohol 
was injected into them, or the communicant rami were severed. Cases 
presented were: Two cases of atypical neuralgias of the face in which a 
complete removal of the cervicodorsal and second dorsal ganglia was 
done in 1 case with complete relief, cervicodorsal and the second dorsal 
ganglia in the second case witli only partial relief; 1 case of causalgia of 
the hand in which the two upper dorsal ganglia were removed wdth 
complete relief; 1 case of sypliilitic aneurysm of the aortic arch with 
radiating pain, alcohol was injected into the first and second communi- 
cant rami with complete relief; 19 cases of angina pectoris in which the 
dorsal ganglia were injected with alcohol and 4 in which dorsal gan- 
glionectomy was performed with satisfactory results; 1 case of thoracic 
and gastric crises of tabes dorsalis in which the seventh to ninth ganglia 
were removed, tlie great splanclmic nerve was severed and the fourth 
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to the seventh rami cut with complete relief of pain. The results which 
the-authors obtained in these cases have caused tliem to conclude that 
these patients suffering from the severest types of pain were relieved by 
interruption of the dorsal sympathetic fibers, and, that there may be 
definite sensory pathways running in the dorsal sympathetic chain. 
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Pneumococcus Vaccine Introduced in the Upper Respiratory Tract. — 
Animal experiments reported by Stdppt, Cannon and Falk (J. Prcv. 
Med., 1930, 5, 97) have shoivn that tlie daily insufflation of heat killed 
suspensions of pneumococci of Types I and II into the nose and tliroat 
of rabbits produces actii'e immunity. There was no protection after 
intraperitoneal injections of living, virulent pneumococci against any 
bacteria otlier than those of the type used to immunize the animal. 
Following vaccination by this method the intratracheal insufflation 
of living, virulent pneumococci produced a changed type of tissue 
reaction in the lungs of the animal in which the macrophage was the 
predominant cell, accompanied by a considerable number of eosino- 
phils, in contrast to the usual polymorphonuclear reaction. This was 
interpretated as being evidence of a definite type of tissue immunity, 
which was, however, only relative, since heterologous cultures of living 
pneumococci produced tlie same type of local immune reaction but to a 
lesser degree. Acid killed suspensions of pneumococci were fed orally 
to humans by Ross {Proceed. Soc. Expcr. Biol, and Med., 1931, 28, S22) 
and their serum tested for antibody content by its ability to protect 
mice injected with fatal doses of pneumococcus culture. In the serum 
of a number of the subjects there was clear evidence of an increase of 
antibody content. In some the result was in doubt, while in others no 
effect could be detected. The absence of demonstrable antibodies in 
the serum, however, may not mean the lack of an increased resistance 
to the microorganism since animal experiments seem to indicate that, 
in some individuals active immunity may be produced witliout their 
development. 

A Cytopathologic Study of Acute and Chronic Morplunism in the 
Albino Rat. — Studies on acute and clironic morplunism in the dbiiio 
rat were undertaken by Wen-Chao ]hL\. {Chinese J. Physiol., 1931, , 
251). In acute morphinism in animals which had received a sing/e 
large dose, tlie injection of tlic drug is followed by a period of stiniula- 
tion lasting from 1 to 5 hours. Cytopatliologic examination of niiisciilar, 
nervous and epithelial tissues revealed tliat tlie Golgi lipoid, wlucti tii 
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author regards as a special material dissociated from the mitochondria, 
has become greatly increased in amount, while the 'mitochondria them- 
sdves remain in a normal condition. The initial stimulating effects of 
the di’Ug are followed by a period of depression (6 to 11 hours after the 
last injection) in which the Golgi lipoid becomes greatly decreased while 
tire mitochondria are slightly increased. Chronic morphinism was 
produced by daily administration of this drug, over a period of 8 
months. In tlie “craving periods” (2 to 3 days after the last injection) 
the lipoid is greatly decreased while the mitochondria are moderately 
increased. When the craving is satisfied with an injection of morphin 
the lipoid is found to be moderately increased while the mitochondria 
maintain their normal appearance. As the animal again passes into 
the craving period, tlie lipoid gradually decreases. When the animal 
receives regular administrations of morphin, no deviation from the 
normal is found. When no more morphin is given, however, the Golgi 
lipoid almost disappears and the rat becomes very inactive. If, however, 
animals from which morphin had been withheld were fed on lecithin, 
neither the Golgi lipoid nor the animal’s activity was reduced.' The 
author suggests tliat the result of this study may possibly form a basis 
for a rational method of treatment in human morphin addiction. 
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Mechanism of Natural Immunity to Diphtheria. Preliminary 
Report of Experiments in Puerto Rico.— The extensive studies of specific 
immunity to diphtheria which have been made in tire last 30 years, 
especially since the development of the Schick test, have shown tliat 
antitoxic immunity is related in a very regular way to age. Diphtheria 
antitoxin sufficient to give a negative Schick test is present, at birth, in 
the blood of babies born of Schick-negative mothers; but this immunity, 
which is shown to be passively received from tlie motlier, is gradually lost, 
so that, before the end of the first year of life, tlie great majority of 
infants have become Schick-positive. Thereafter the proportion of 
Schickt-negatives increases steadily with each year of age until, at adoles- 
cence, 70 to 90 per cent show tliis evidence of immunity. The study 
reported by Garkido-Mokales and Mandry {Am. J. Byg., 1931, 14, 
89) was planned to test, by direct observation, the theory that the 
change from Schick-positive to Scliick negative is mainly due to sub- 
clinical infection, and at the same time to give more exact information 
on the prevalence of carrier infections by means of observations repeated 
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at short intervals. It will perhaps add to the interest of tlie results tliat 
they refer to a tropical country, where clinical diphtlieria is relatively 
rare. The' paper includes only the results obtained during the first 
■3 months of a study which is being continued. The authors found that 
Schick tests of 642 children attending one of the larger public schools 
in San Juan, Porto Rico, showed higher proportions of Scliick-negatives 
than usually have been found at corresponding ages in New York, 
Baltimore and other cities in the nortliern United States. This accords 
witli pre^^ous observations in the Tropics. Bacteriologic examinations 
made at the time of the first Schick tests (March, 1930) showed 1.4 
per cent of the children to be carriers of virulent and 5.8 per cent to be 
carriers of avirulent diphtheria bacilli. Carrier infections, both witli 
virulent and with aidrulent organisms, were somewhat more frequent 
in Schick-positive than in Schick-negative children. Bacteriologic 
examinations of 194 originally Schick-positive children, repeated weekly 
for a period of 3 months discovered a total of 26 (13.4 per cent) carriers 
of virulent and 42 (21.6 per cent) carriers of avdrulent diphtheria hacilll. 
All those found carrying vdrulent organisms were previously or later 
found harboring awulent bacilli. During the 3 months of observation, 
negative Schick reactions developed in 85 per cent (22 of 26) of the 
demonstrated virulent carriers, in 12 per cent of those found carrjdng 
only aTOulent organisms, and in 9.5 per cent of those showing no posi- 
tive cultures. Of the four demonstrated carriers of virulent organisms 
who remained Schick-positive at tlie end of June, two showed negative, 
and tv’o positive reactions, when retested tlie following September. 
Tv'enty of the 22 known carriers of virulent bacilli who had developed 
negative Schick reactions' before June 30, were retested 3 to 5 montiis 
later. Sixteen of tlie 20 (80 per cent) were found still Schick-negative, 
while the remainder showed positive reactions. The completeness and 
durability of the negative Schick reaction developing after demonstrated 
infection with organisms classed as \drulent showed some relation to 
the degree of toxicity of the cultures. 
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TISSUES. 

vn. the Nucleotide Therapy of Agranulocytic Angina, 
Malignant Neutropenia and Allied Conditions. 

An Analysis of 69 Cases.* 

By Henry Jackson, Jr., M.D., 
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(From the Thorndike Memorial Laboratory, 2d and 4th Aledic.al Seridces (Harvard), 
the Pathological Laboratory, Boston City Hospital, the Department 
of Medicine and the Collis P. Huntington Memorial Hospital, 

Harvard University.) 

Tn a preliminary papeP we reported the results of the treatment 
of 20 cases of agranulocytic angina and other forms of malignant 
neutropenia of varied etiology by the intravenous and intramuscular 
injections of pentose Nucleotide ICOG.f We use the term agranulo- 

* The expenses of this ivork were defrayed in part by grants from two anonymous 
donors and from the Smith, Ivline and French Laboratories, Philadelphia. 

t This material is prepared and distributed by the Smith, Kline and French Lab- 
oratories, Philadelphia, under the direction of the Nucleotide Committee of the 
Harvard Medical School. 
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cytic angina to cover those cases in which, without known etiology, 
there is extreme lowering of the \vhite blood cell count and poly- 
morphonuclear neutrophils. The condition is usually acute and 
there are generally pronounced ulcerative lesions in tlie mouth or 
other mucous membranes. We use the term malignant neutropenia 
in this paper to cover those cases in which extreme leukopenia has 
followed a definite septic process as, for instance, pneumonia or 
pansinusitis. The etiology of the two types of neutropenia appears 
to be different; -the prognosis tlie same. 

Since our preliminary publications' there have been treated, 
adequately, 49 additional cases, making a total of 69. Of these 69, 
51 (74 per cent) completely recovered. In the most recent analysis 
of this tjqie of case Taussig and Schnoebelin found that only 25 per 
cent of 328 collected cases recovered without special therapy;- these 
authors, after' excluding those cases which terminated fatally within 
48 hours of the time treatment Avas instituted, found that 47 per 
cent recovered AAdien treated b 3 ’' Roentgen raj’’, 37 per cent when 
treated AA’ith blood transfusion and 27 per cent when given arsphen- 
amin. Thej'' also found that onl 3 '’ 25 per cent of 178 cases recovered 
following miscellaneous forms of treatment. 

We are .greatly indebted to the Amrious physicians under AA'hose 
care these cases were at the time of tlieir treatment. Without their 
cooperation, this report AA’ould not be possible. 

A brief anab’-sis of our oaati results following tlie use of Nucleotide 
K96 is presented. 

Patients who died less than 72 hours after treatment AA'as begun, 
or those in whom treatment AA'as discontinued Aidthin this period, 
liaAm been excluded from this report. A similar selection has been 
practised b3’' other inA'cstigators. Those patients aa'Iio received onl.v 
a A’eiy brief treatment and then recoA^ered v'ere also excluded 
because we believed that the treatment AA'as too short to ha'A'c 
effected the improvement seen. The preparation was also used in 
a number of cases of idiopathic aplastic anemia or leukemia. These 
cases are not included, as the material appears to be of no value in 
these diseases. 

Of the 69 adequateb’- treated cases, 54 Avere t 3 ''pical agranulocytic 
angina. Of these 54, 38 (70 per cent) recovered and are to date well. 
SeA'en of these cases relapsed after a period of Aveeks or months 
but again responded as before to a second treatment AA'ith Nucleotide 
Iv96. Tavo cases (Nos. 13b and 39), died in fulminating relapse.-'. 
In our statistics a recoA'crj' is ascribed but once to a case, no matter 
hoAV inanA' times it maA' have relapsed and again responded. A case 
responding favorabb' once but d 3 'ing in a subsequent relapse is 
counted as a death only. _ , 

The time and t 3 'pc of response AA'as similar in most cases, i lie con- 
sistenc.v Avith AA'hich hematologic improvement occurred about tiic 
fifth diiA', as recorded in our first paper,' has been borne out by 
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the observations on the additional 49 cases. In 74 per cent of the 
cases responding, whether agranulocytie angina or sepsis with leuko- 
penia, the white blood cell count began to rise on the fourth, fifth or 
sixth days following the initiation of treatment, irrespective of the 
duration of the illness prior to treatment (Chart I), and it continued 
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Ghaut I. — Dursvtion of disease tefore treatment and time of response after treatment 

in days. 

to rise uninterruptedly from that time on until a high normal figure 
had been reached, as a rule on or about the tenth day of Nucleotide 
therapy. If the median white blood cell count for all cases be 
charted, it is seen that the rise occurs sharply on the fifth day 
(Chai't II).' In cases very carefully studied it was usually noted that 
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a few young polymorphonuclear neutrophils appeared witliin 48 
hours. Unequivocal improvement was usually somewhat later and 
it is to this pronounced improvement that we refer. The constancy 
with which improvement began about tlie fifth day of treatment, 
irrespective of the duration of the disease, we believe to be an 
important indication of the effectiveness of the product. In each 
instance the illness was dated from the beginning of continuous 
symptoms, although in several cases temporary premonitory symp- 
toms had been present weeks before (No. 41). In virtually all cases 
the temperature fell to normal a day or so after the first definite 
rise of white blood cells. Only rarely was there a temporary eleva- 
tion of temperature once a normal level had been reached. 



CnABT 11. — Mediiin and average poIjTnorphonuclear neutroplul counts of all cases 
from the beginning of treatment to recoverj’. 

In 1 case of agranulocytic angina (No. 19a), pyelitis with pus m 
the urine developed suddenly as the white blood cell count ap- 
proached normal and the same sequence of events was seen in a 
relapse of tlie same case (No. 19b). In another case (No. 27) a 
periappendiceal abscess developed as the white blood cell count rose 
and the abscess was tlien successfully drained. In a third case 
(No. 35) a very large iscliiorectal abscess developed with great 
rapidity after the white blood cell count had reached 0000 per c.mni., 
and in another (No. 31) suppuration of the cervical lymph nodes 
took place during early convalescence. Appropritite treatment, 
often surgical, should be instituted for these complications which 
are, in a sense, signs of impending recovery. In some instances 
surgical intervention may be of the greatest importance in reino% ing 
the source of infection. In 3 of these cases with suppurative im- 
plications, there was a .sharp temporary drop in the white blom 
cell count at the time the complication arose, followed hy an eqtialf.' 
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rapid resumption of the previous upward trend of the white blood 
eell count. Our interpretation of these findings is that the compli- 
cating lesions were present before the obvious local signs were 
manifest, but that in the absence of polymorphonuclear cells the 
usual inflammatory response could not take place until the bone 
marrow had at least partially recovered. That the late infections, 
in and by themselves, caused the rise in white blood cell count is 
militated against both by the fact that in 3 instances the white 
blood cell count was already markedly increased and that in all 
cases other ulcerative lesions were manifest (without pus formation) 
from the beginning of the disease and yet they did not cause any 
increase in white blood cells. 

Of the agranulocytic angina cases 87 per cent were females; 2 cases 
were in the 1st decade of life, 3 in the 2d, 9 in the 3d, 11 in the 4th, 
11 in the 5th, 17 in the 6th, 9 in the 7th and 3 in the 8th, 

The average duration of the disease before the institution of 
Nucleotide treatment was 7.2 days. Unquestionably the initiation 
of therapy earlier in the disease would further decrease the mor- 
tality, although certain fatal cases as No. 47 in which treatment 
was begun the moment the disease was suspected, are so fulminating 
that no treatment at present available would probablybe successful. 
This patient' died on the morning of the 4th day of the disease. 

In addition to the 54 cases of idiopathic agranulocytic angina, 
13 cases of sepsis followed by extreme leukopenia and neutropenia, 
were treated. Of these, 11 (84 per cent) recovered promptly and 
completely. The sepsis was of various sorts: pansinusitis (No. 12), 
infected arteriosclerotic gangrene (No. 51), infantile pneumonia 
(Nos. 3 and 4). The mode of recovery and the time of the first rise 
of the white blood cell count in this type of .case were identical with 
those seen in the idiopathic agranulocytic angina cases. 

One case responded sharply and characteristically to the first 
treatment and then over a period of several months had a series of 
relapses each of which responded temporarily to Nucleotide therapy. 
Eventual recovery followed another form of treatment so that the 
case is not included in this series of 69. 

Two cases of very severe benzol poisoning were treated. These 
have already been discussed in our preliminary paper.^ Case No, 1 
was discharged from the hospital September 1, 1931, with a white 
blood cell count of 4500 per c.mm. Witliout any especial treatment 
the white blood cell count remained constantly'’ at this figure until 
November 1, 1931. The patient was then readmitted and given, 
intramuscularly, 10 cc. Nucleotide K96 daily for 2 weeks. At the 
end of tliis period of treatment the white blood cell count had 
risen to 8500 per c.mm. and it has remained at approximately 
this level for the past 5 months. Case No. 2 is entirely Avell. In 
each patient a rise of white blood cell count was seen every time 
Nucleotide Iv96 was given as noted in the preliminary report. 
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Many physicians apparently feel that patients witli agranulocytic 
angina or malignant neutropenia and sepsis who have a white blood 
cell count above 1000 per e.mm. have a mucli better chance- of 
recovery than those in whom it is below 1000 per c.mm. Of our 69 
cases, 33 (48 per cent) had before treatment a white blood cell 
count of 1000 per c.mm. or less. Of these 33 patients 66.6 per cent 
recovered as against 74 per cent recoveries in the entire reported 
series. Of our cases 10 (15 per cent) had white blood cell counts 
of 500 per c.mm. or below, yet of these 60 per cent recovered. 
Again the prognosis is often believed to be increasingly poor in 
cases which have no polymorphonuclear neutrophils. Of. our 
patients 38 (55 per cent) showed a complete absence of polymorpho- 
nuclear neutrophils before treatment, yet 76.3 per cent of these 
recovered. In oiilj’’ 3 of the entire series of cases was the maximum 
temperature below 102° F. In 26 cases tlie highest temperature 
was 105° F. or over. In 1, No. 57, the temperature reached 106.5° F., 
yet the patient recovered. Of these cases whose temperature reached 
105° F. or over, 65 per cent recovered. 

Thus very low white blood cell counts, complete absence of poly- 
morphonuclear neutrophils and very high temperatures do not 
materially affect, in this series at least, the prognosis. 

As the series has become larger it has become increasiligl}’^ obvious 
that medication, to be effective, must be intensive and continuous. 
Of tlie Nucleotide K96 preparation 10 cc. (equivalent to 0.7 gm. 
of the solid), should be injected intramuscularly twice a day until 
tlie white blood cell count has verj'' definitely risen; 10 cc. should 
then be given intramuscularly” once a day until the white blood cell 
count has been essentially normal on at least 3 consecutive days. 
Thereafter the patient should be watched for a possible relapse. 
In certain resistant cases an increase over the usual dose brought 
a marked increase of wliite blood cells, after smaller doses had pro- 
duced little or no effect (Nos. 30 and 51). In desperately ill cases 
the contents of one vial should be diluted to 100 cc. with warm sterile 
saline and injected slowly intravenously” each morning for 4 days. 
On the ei'ening of each of the same days, 10 cc. (undiluted) should be 
injected intramuscularly”. At the end of 4 days the intravenous 
injections may' be discontinued but the bi-daily” intramuscular injec- 
tions should be kept up until tlic white blood cell count has definitely 
risen, after which daily single' intramuscular injections are to be 
continued until the white blood cell count has been at a normal 
figure for at least 3 consecutive days. 

To tlie intramuscular injections there are, as a rule, few if anv 
unfavorable reactions attributable to the material. An occasional 
patient may' have nausea, precordial distress and dyspnea, imincdi- 
atcly” following an injection. Rarely' there may be diills and fever 
several hours'^later, but we believe that an improved method of 
preparing the material has largely eliminated tliesc features, io 
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the intravenous injections there is usually an immediate reaction 
of dyspnea and palpitation and in an occasional case there may be 
chills and fever several hours after the injection. The intravenous 
injection should, therefore, not be used in the presence of myocardial 
damage. 

No improvement is to be expected during the first few days of 
treatment. In fact tire patient may appear to become worse. This 
is, no indication tliat eventual recovery will not take place and is 
no reason for discontinuing treatment. The white blood cell count 
may even fall during the early days of treatment but this fall can 
be attributed to progress of the disease occurring before the Nucleo- 
tide can sufficiently effect the production of white blood cells. 

Relapses occurred in 17 per cent of the agranulocytic angina cases 
and one must be ready to resume intensive Nucleotide treatment 
.if such do occur. If the white blood cell count rises and then, while 
still under treatment, starts to fall, an increase of dosage is indicated 
and favorable results may be expected as in Case No. 51. 

We belie^'=e that no other specifie therapy should be instituted 
during Nucleotide treatment and that only mild local medication 
is necessary. The continuous swabbing of the lesions with a variety 
of antiseptics serves only to disturb the patient. The real problem 
is that of raising the white blood cell count. Careful nursing care, 
abundance of fiuids and as much nourishment as possible are obvious 
parts of the treatment. Daily white blood cell counts and careful 
differential counts should be made. Only thus may the course of 
the disease be adequately followed. Transfusions of blood in our 
experience have been more detrimental than beneficial. That they 
may do good in certain cases is not denied but the evidence in favor 
of this hypothesis is not striking. 

As to etiology, -we believe that there are 2 classes of malignant 
neutropenia. First, there is the primary type in which the leuko- 
penia may precede any symptoms by several days (No. 35). In 
this case the white blood cell count was for 3 successive days at 
an approximate level of 500 cells per c.mm. and yet the patient 
felt perfectly well and was at her work. Routine white blood 
cell counts were done on this patient because she was knovm to 
have had several previous attacks of agranulocji;ic angina. Only 
on the evening of the 3d day of leukopenia did the temperature sud- 
denly rise to 104° F. and sore tliroat develop. The progress of this 
case strengthens our previous opinion that in true agranulocytic 
angina of tlie idiopathic type the blood changes precede and condi- 
tion tlie striking anginal symptoms. Second, tliere is the secondary 
type in which some obvious infection brings about gradual or rapid 
fall in the white blood cell count. This latter type is seen following 
osteomyelitis, pansinusitis, liver abscess, pneumonia or staphylo- 
coccus septicemia. The prognosis in tlie two tjqies appears to be 
the same; equally grave without appropriate treatment; equally 
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favorable in this series treated with Nucleotide K96. The etiology 
of such toxic leukopenias as those induced by benzol or arsenic is 
obvious. 

Summary and Conclusions. An analj’'sis of 69 cases of malignant 
neutropenia treated with pentose Nucleotide K96 is presented; 
74,per cent recovered. 

That the preparation was, in fact, effective we believe because: 

1. The favorable clinical and hematologic response took place 
rather sharply about the 5th day of treatment, irrespective of how 
long the patient had been ill prior to treatment. 

2. The subsequent hematologic impro\’ement in practically all 
cases followed the same orderly'’ pattern. 

3. The mortality is the lowest of any published series of like size. 

4. Certain laborator}'’ studies, to be reported on at a later date, 
support tlie clinical data. 

Note. — These eases were treated by 40 different physicians in 12 different st.ates. 
Without their kind cooperation the series could never have been attained. We are 
particularly indebted to Drs. F. T. Hunter of the Massachusetts General Hospital 
and W. P. Thompson of the Presbyterian Hospital, New York. The following 
physicians have contributed to the reported series and we wish to e.xpress our appre- 
ciation of their cooperation. Boston: J. Baty, M. Blair, F. T. Hunter, R. Leo, F. 
Newton, W. Dameschek, G. Schwartz; Cleveland: W. Payne; Columbus; C. Doanc; 
Denver: W. C. Black; Evanston, I11.:P. Burcky; Chicago: H. L. Alt; Hartford: J. W., 
Hutchison; Lewiston, Maine; J, Gottlieb; Milwaukee; B. J. Birk, W. M. Egan; Now 
Haven; W. W. Bunnell, S. J. Goldberg, A. W. Oughterson; Now Y'ork: J. Lintz, 
H. Manley, C. Reich, N. Rosenthal, W. P. Thompson, M. J. Stone; Philadelphia: 
J. Reisinger; Wilkes-Barre; A. R. Feinberg; Portland, Maine; M. Warren; Provi- 
dence: F. T. Pulton; Rochester, N. Y.; D. Jewett; San Francisco: L. R. Chandler, 
E. Falconer; Waterburj', Conn.: J. H. McGrath; Youngstown, Ohio: C. Clarke: 
Ricbmond-Highlands, Washington; B. J. Lonis. 
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THE RESPONSE OF RETICULOCYTES TO POTENT DIETS IN 
SEVERE EXPERIMENTAL ANEMIA DUE TO HEMORRHAGE. 
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Rochester, N. Y. 

The appearance of reticulated red blood cells in tlie jicrijibcral 
circulation has for several years been a matter of considcra nc 
clinical interest. Investigation has indicjited that definite increase 
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in reticulocytes may be obtained following liver and iron therapy 
in' posthemorrhagic anemias . ® 

This paper reports the results of a study of the reticulocyte 
response to potent diets in carefully controlled experimental anemias. 
The animals used are higlily standardized dogs, suffering from a 
severe anemia existing for a period of years due to blood removal. 

Methods. The present experiments were carried out on dogs which are 
being used for the study of hemoglobin and red cell regeneration. The 
general experimental procedures to which these animals are subjected have 
been described before.® 

The experimental animals were born and raised in our kennels and are 
kept under practically constant conditions vnth regard to exercise, ventila- 
tion and uniform temperature in the dog rooms. The dogs are rendered 
anemic by four or more bleedings spaced at 1- or 2-day intervals. The desired 
anemia level of 40 to 50 per cent hemoglobin is then maintained as near a 
constant as possible by further hemorrhages graded as to frequency and 
amounts. Some of the hemoglobin values recorded on the tables may appear 
as high ones. These liigh figures, however, represent the levels just prior 
to further removal of blood in order again to reach the desired anemia level. 
Blood plasma volume determinations are essential since fluctuations of 
plasma volume must be taken into consideration in estimating the required 
■ bleeding. Hemoglobin pigment in grams is determined in every aspirated 
bleeding. Hemoglobin is measured in the form of acid hematin colorimetric- 
ally against a standard which at 100 per cent is equivalent to 13.8 gm. of 
hemoglobin per 100 cc. The animals are kept on a standard basal ration 
consisting of a bread mixture prepared in the laboratory. Tins basal ration 
bread is adequate to maintain the anemic dog in health for years and yet 
permits of but minimal hemoglobin and red ceU regeneration over and above 
the maintenance factor. This bread ration is used in the control periods 
alternating with or combined with other food factors or drugs to be tested. 
The animals used in this experiment belong to this carefully standardized 
anemic colony and their response to various diets is well known. The degree 
of regeneration is measured by the amount of hemoglobin produced each 
week over and above the maintenance factor. Tliis maintenance factor 
indicates the hemoglobin and red cells used up bj’' the general wear and tear 
of the circulation in the body. We also speak of a “carry over.” B}'' tins 
is meant that a dog on a favorable diet nill store somewhere in its tissues or 
organs the ingredients for hemoglobin and red cell construction which later 
during unfavorable diet periods will be drawn upon for the manufacture of 
hemoglobin and red cells. 

' It must be emphasized that the bone marrow is under sustained maximal 
stimulation because of the long existing anemia and repeated bleedings. 
The diet is adequate for general maintenance requirements. There were 
no comphcating factors of an iidectious or toxic nature. ^ After the control 
period on the standard bread diet lasting 2 or more weeks, diets known to 
be very potent for hemoglobin regeneration were fed during a 2-week 
period wluch was again followed by the control basal bread ration. In one 
case, iron was administered intravenously. Daily reticulocyte and er 3 'thro- 
cyte counts were made in addition to the usual weekly sampling and blood 
volume determinations, aU blood being obtained by jugular puncture. For 
reticulocjde counts, the wet method was used. As the blood flowed freely 
from the needle in the jugular vein, a small drop was rapidly transferred 
on the tip of a glass rod to a cover-slip. The cover-slip was then gently 
inverted on a slide on which a fihn of 0.5 per cent alcohohc solution of 
brilliant cresjd blue had been dried. The preparation was rinuned with 
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- vaseKne_ and the number of reticuloc 3 ’’tes in 1000 red cells were counted 
under oil immersion. Care was taken to count aU of the cells in several 
different areas of the slides in order to avoid errors due to clumping of reticu- 
locytes. The number of reticulocytes per cubic millimeter of blood can be 
readily calculated from the total red blood cell count and the reticulocj'^te 
per cent. 

Dry Method. Permanentlj’’ stained smears, using the method of Hawes* 
and Cunmngham,^ were made in one series of experiments. It was found 
that the cells failed to stain weU with the briUiant cresyl blue. A satisfactor}' 
e^lanation of this has not as j^et been found. It is possible that the cells 
did not remain sufEcientlj'^ long in contact with the dj'e, before the smear 
was pulled. Increased speed of coagulation necessitated immediate pulling 
of smears. Citrated blood was not used. There is a possibility that there'is 
some change in the permeability of the red cells of the anemic dog. They 
are known to be much less fragUe than the normal. Because of the dis- 
crepancies in the results obtained by the dry method, they are not included 
in this paper. 

Experimental Data. The blood picture, in general, presented by 
these animals is that of an extreme, secondary anemia, with aniso- 
and poikilocytosis and erythrocytes of very small diameter. Micro- 
cytes and what appear to be cell fragments are also present in large 
numbers. The reticulocytes vary from large pale cells to cells of 
very small size. The reticulum is often very dense, as noted by 
Seyfarth in anemias with rapid regeneration.'* Normoblasts appear 
very rarely. 

The blood platelets present an extremely interesting picture. 
They attain an enormous size, approximating in many cases the 
diameter of a normal erythrocjde. They appear singly or grouped 
in clusters. In certain instances these platelets are present in extra- 
ordinarily large numbers, particularly in Dog 27-241, Table 3. 

The detailed observations are recorded in Tables 1 to 6 and show 
certain points -which are -nmrthy of emphasis. In each dog the total 
red blood cell curve does not parallel the hemoglobin curve, the rise 
in red blood cell not being proportional to the amount of hemoglobin. 

Dog 25-97. This animal has been raised on a liver diet since 
■weaning and has always responded much more activelj' with hemo- 
globin regeneration to anj'- diet than the usual anemic dogs. This 
experiment demonstrates a high reticulocjde level during the con- 
trol period w'hen hemoglobin regeneration is low. The pre-control 
period was preceded by a potent dietary regime with much henio- 
globin production. When the animal is put on liver and iron which 
constitutes one of the most potent hemoglobin-building diets the 
reticulocyte response is only a questionable one. The hemoglobin 
production during this two-week test diet period amounts to 6.1 gni. 
over and above the maintenance level. The total hcinoglobm out- 
put due to the liver and iron feeding is figured ns a])i)roxmintcly 
120 gm. in this experiment. 

The actual reticulocyte per cent increase is but 20 per cent 
the reticulocyte concentration (red cells x per cent reticuIocN c.^; 



RESPONSE OF RETICULOCYTES TO POTENT DIETS 


307 


shows a rise of 48 per cent. No acute response of reticulocytes 
follows the various bleedings. When the dog is again placed on the 
control diet, one notices a definite drop in reticulocytes which 
reaches a lower level than that during the previous control period. 
This occurs in spite of a carry over of hemoglobin production of 
56 gm. 


Table 1.— Lever and Iron (Dog 25-97, Bell, Female, Adeut). 


Diet, 

Grams per day. 

I 

I 

1 

i 

j Date. 

Ileticulocytca. 

R.B.C. 

1 1 

Hb. re- 
moved 
by bleed- 
ing. 

Hb. 

level. 

R.B. C. 
vol. 

hemato- 

krit. 

Plasma 

vol. 

Thous- 1 
per 1 
c.mm. 1 

Per 

cent. 

Millions 
per i 
c.mm. 

1 

Gm. 

Per 

eent. 

Per 

cent. 

Co. 

Bread (S) 450* ' 

i 

1 July 11 1 

255- I 

4.9 ‘ 

i 

1 5.2 

1.4 

49 

21.5 

1177 


12 

210 1 

4.5 

4.7 





[Liver 300 

i 13 1 


i 


! 




•ire. 40 mg. 

14 j 

323 

0.6 

4.9 


1 



[Bread (S) 400 

15 1 


4.0 







16 1 

140 

3.1 

4.5 1 


! 




17 

143 

2.8 

5.1 






18 

222 

3.9 

5.7 

, , , , 

69 

30.6 

1068 


19 

260 

4.0 

6,5 

16.6 


1 



20 



1 






21 

204 

3.0 

6.8 

17.5 





22 

180 

3.1 

5'.8 

12.3 





23 

125 

3.3 

3.8 

1 





24 

243 i 

4.2 

5.8 


67 

30.6 



j 25 

213 1 

3.8 

5.6 

, , , , 

71 

30.7 

1034 


1 20 

297 j 

5.4 

5.5 

17.0 




Bread (S) 450* 

27 

1 








1 28 

155 

3.1 

5.0 

16.6 

1 

1 



: 29 

69 

1.5 

4.6 

11.2 

1 




! 30 

100 

i 2.0 

5.0 






1 31 

143 

! 2.7 

5.3 


67 

28.3 



i Aug. 1 

141 ! 

! 3.0 

4.7 

.... 

62 

27.3 

1075 


2 

105 

2.3 

4.0 

16.7 

1 

1 



1 3 









; 4 

103 

2.4 

4.3 

11.4 

1 




1 5 

70 

2.0 

3.5 






i G 

121 

3.2 

3.8 

.... 

52 

22.4 



; 7 

144 

3.9 

3.7 





. 

8 

138 

3.3 

4.2 

.... 

45 

19.5 

1124 


‘ 9 

i 

140 

3.6 

1 

3.9 



1 



* Salmon 75, Klim 25. 

Table 2 depicts another experiment of liver and iron feeding. 
The reticulocyte level during the control bread period is consider- 
ably below that presented by other dogs of this experimental series. 

Dog £4~45 demonstrates a definite reticulocyte response on the 
6th day of the potent diet feeding, increasing to 5.8 per cent or a 
reticulocyte concentration of from the beginning average of 55,000 
to 325,000 on tiie liver and iron diet. This constitutes about a 500 
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per cent increase in reticulocyte concentration. This result is in 
marked contrast to the previous experiment, Table 1. She days 
later there is another rise to 4 per cent or 264,000 reticulocytes per 
c.mm. with a subsequent drop to the control level. 


Tabue 2 

— Liveu 

AND Iron (Dog 24-45, 

Bull, Female 

Adult). 






Hb. re- 


R.B.C, 




RcticulocvtM- 

R. B. C. 

moved 

Hb. 

vol. 

Plnsnia 





by bleed 

level 

heinnto- 

vol. 

Diet, 

Grams per day. 

Date. 




ing. 


krit. 



Thous. 

Per 

Millions 

Gm. 

Per 

Per 

Cc. 



per 

cent. 

per 

cent. 

cent. 



c.mm. 


c.mm. 



Bread (S) 500* 

July 7 



4.7 

IS.S 

45 

19.5 

122S 


14 

'os 

1.4 

4.9 


47 

20.3 

1256 


15 

43 

1.1 

3.9 





fLiver 300 

10 

33 

1.0 

3.3 





■iFe 40 mg. 

17 

37 

1.1 

3.4 





[Bread (S) 300* 

IS 

31 

0.9 

3.4 






19 

59 

1.5 

3.9 






20 









21 

325 

s.s 

5.6 


GO 

27.9 

1155 


22 

211 

4.4 

4.S 

15.1 





23 

129 

3.0 

4.3 

15.1 



' 


24 

215 

3.9 

5.5 






25 

75 

1.7 

4.4 


5S 

25.5 



26 

OT 

79 

l.S 

4.4 





■ 

2S 

264 

4.0 

6.6 ! 


90 

3S.0 

IOCS 


29 

70 

1.3 

5.4 ! 

20.5 

i 



Bread (S) 500* 

30 



i 





31 

92 

1.7 

5.4 1 

IS. 9 




I 

Aug. 1 

39 

0.9 

4.3 i 

17.0 




1 

* 

2 

17 

0.4 

4.2 j 


5G 

24.3 



3 







llSO 

1 

4 

17 

0.4 i 

4.2 i 


59 { 

24.9 i 

1 

5 

25 

0.6 ! 

4.1 ; 

13.9 ! 

1 

j 


j 

g! 

05 

1.5 ! 

4.3 ■ 

11.5 ; 

1 

1 

i 


! 

“1 

29 

0.9 1 

3.2 

i 

i 

i 


1 

t 

S 

26 

0.8 ! 

3.3 

I 

47 j 

21.7 ; 



* Salmon 75, Klim 30. 


Dog 27-24-1 shows the result of the feeding of liver. The reticulo- 
cytes again are high in the control bread period which in this case 
has not been preceded by a potent-hemoglobin regenerating diet. 
They average 280,000 per c.mm. and 5.45 per cent in sj)ite of low 
hemoglobin production. On the liver diet there is a marked respon.se 
lasting 3 days, rising to 676,000 and 11 per cent. This constitutes 
a reticulocyte concentration increase of 130 per cent. During the 
second control period there is a drop in reticulocytes to below the 
initial level, although there is a carry over of hemoglobin production. 

IVe again observed a high reticulocyte count in tlie first control 
period and there is considerable variation from day to day, the 
average for the period being 103,200 per c.mm. and -1 per cent. 
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With addition of the secondary anemia liver fraction W-635, 
potent for hemoglobin regeneration, to the diet there is only a 
questionable reticulocyte response beginning on the 4th day and 
continuing throughout the period with considerable daily variation. 
This response is more significant in relation to the drop in the second 
control period, than it is with relation to a rise after the first. 


Table 3. — Liver (Dog 27-241, Coach, Female, Adult). 


Diet, 

Grams per day. 

i 

Date. 

1 

Reticulocytes. 

R. B. C. 

Hb. re- 
moved 
by bleed- 
ing. 

Hb. 

level. 

R. B.C. 
vol. 

hemato- 

krit. 

1 Plasma 

vol. 

Thous. 

per 

c.mm. 

1 

j Per 

1 cent. 

j 

Millions 

per 

c.mm. 

Gm. 

Per 

cent. 

Per 

cent. 

Cc. 

1 

Bread (S) 325* 

j 

June 27 



1 

4.9 


42 

19.5 

820 


July 2 

258 

4.7 

5.5 






3 

285 

5.6 

5.1 

.... 

47 

22.2 

860 


4 

312 

5.9 

5.3 






5 

296 

5.6 

5.3 





(Liver A-924-230 

6 

557 1 

8.7 

6.4 





(Bread (S) 325* 

7 

550 

11.0 

5.0 

! 





■ 8 

676 

10.9 

6.2 






9 

324 

5.6 

5.8 



1 



10 

383 

6.5 

5.9 






11 

233 

3,5 

6.7 


70 

31.5 

787 


12 

288 

4,0 

7.2 

ia,.3 

. 


1 

Bread (S) 325* 

13 




1 





14 

240 

4.0 

6.0 

19.3 



i 


15 

212 

5.6 

3.8 

] 





16 

190 

3.8 

5.0 



61 

27.0 



17 

138 

3.3 

4.2 



1 



18 

131 

2.8 

4.7 


53 i 

23.1 

805 


19 

211 

4.6 1 

4.6 

13.6 

j 




20 

1 



1 





21 

181 

4.2 

4.3 

.... 1 

50 1 

21.6 



22 

202 

4.8 

4.2 

1 

] 




23 

184 

4.1 

4.5 


j 

1 



24 

280 

5.1 

5.5 



•1 



1 25 

165 

1 1 

3.6 

4.6 j 

1 

57 

23.1 j 

797 


* Salmon 100, Klim 30. 


Dog 23-1 . The reticulocyte level is again seen to be high in the 
first control period. On the addition of liver, plus a secondary 
anemia liver fraction plus additional iron to the diet, there is a reticu- 
locyte response which seems definite on the 7th day. The reticulo- 
cyte response occurs several days after the active regeneration of 
hemoglobin had begun. There is again a drop in the reticulocyte 
level during the second control period. This dog dift'ers from the 
animals described above in that the drop during the first week of 
the after control period is less than that during the second week, 
3.9S per cent and 2.88 per cent averages, respectively. 
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Table 4. — Secondabt Anemia Liver Fraction (Dog 24-2, Bull Female, Adult) 







Hb. re- 


R.B.C. 




Reticulocytes. 

R.B. C. 

moved 
by bleed- 

Hb. 

level 

vol. 

hemato- 

Plasma 

vol. 

Diet, 

Grams per day. 

Date. 




ing. 


krit. 



Thous. 

Per 

trillions 

Grams. 


Per 

Cc. 




per 

cent. 

per 

cent. 

cent. 



c.inm. 

c.mni. 





✓ 

Bread (S) 325* 

July 2 

126 

2.8 ’ 

4.5 

11.9 

51 

23.5 

945 

3 

175 

3.8 

4.6 






4 


3.5 







5 

126 

3.6 

3.5 


46 

20.1 



0 

229 

5.6 

4.1 






7 

118 

3.2 

3.7 






8 

102 

3.0 

3.4 






9 

176 

4.0 

4.4 


49 

22.4 

942 


10 

253 

6.5 

3.9 





rSec. anemia 









■{ fractionf 

11 

. . 

3.5 

3.8 





[Bread (S) 325* 

12 

110 

2.9 





13 









14 

253 

6.5 

3.9 






15 

198 

4.6 

4.3 




939 


1^ 

190 

3.7 

5.2 


• 59 

24.3 


17 

176 

4.0 

4.4 

12.2 





IS 

172 

4.3 

4.0 

12.0 




• 

19 

189 

5.4 

3.5 






20 






24.2 




209 

5.5 

3.8 


58 



22 

176 

4.3 

4.1 




901 



271 

0.6 

4.1 


54 

23.5 


24 

225 

4.9 

4.6 

17.3 




Bread (S) 325* 

25 

179 

4.7 

3.8 


58 

23.6 


20 

27 

28 

129 

3.0 

4.3 




100 

2.8 

3.8 

■ 





29 

125 

3.2 

3.9 




920 


30 



4.7 i 



64 

20.3 : 


31 

107 

3.8 

4.4 

14.9 

1 




Auc- 1 

117 

3.9 

3.0 

10.9 j 


1 



0 

133 

3.8 

3.5 

1 

' 

1 



3 



i 

I 

i 

22,5 1 



4 

SO 

2.5 1 

3.2 1 


52 ; 



5 

0 

131 

122 

4.1 
3.0 i 

! 

3.2 ' 
3.4 j 

1 

47 ; 

20.2 : 

1016 


* Salmon 75, Klim 25. 
t 500 cm. fresh liver equivalent. 


Doq 27-2S0. The reticulocyte lex'el in tlie fir.>t control pc^iotl 
for 3 (lays averages 107,000 per c.inm. and 3.07 per cent, whicti 

similar to Dogs 24-2, Table 4 and 23-1, fable o. , Infinite 

During the administration of iron intravenously there is a ( enn 
reticulocyte response vliicb starts on the first day, reache.-, s 
on tl .0 4,1, da,- „n,on„ting to f 

tioii increase of 107 per cent, continues throughout the tt.t 
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period and carries over into the second control period. The daily 
variations are of eonsiderable magnitude. 


Table 5. — Liver and Secondary Anemia Lwbr Fraction Pels Iron (Dog 23-1, 

Coach, Female, Adult). 


Diet, 

Grams per day. • 

Date. 

Reticulocytes. 

R. B. C. 

Hb. re- 
moved 
by bleed- 
ing. 

Hb. 

level. 

R. B. C. ! 

vol. i Plasma 
hemato-' vol. 
krit. ! 

1 

Thous. 

per 

c.mm. 

Per 

cent. 

Millions 

per 

c.mni. 

Grams. 

Per 

cent. 

"Per 

eeSt. I Ce. 

Bread (S) 500* 

July 9 



4.7 


45 

20.1 ' 1042 


10 








11 

160 

3.9 

4.1 

• 




12 

155 

3.6 

4.3 




Liver 300 

13 ! 






Sec. an. frac- 








tionf 

14 

317 

6.6 

4.8 



i 

Plus Fe. 220 







1 

mg.t 

15 


3.3 




! 


16 

161 

2.6 

6.2 


60 

24.3 995 


17 

192 

3.7 

5.2 

13.2 




18 

171 

3,8 

4.5 

12.3 




19 

352 

8,0 

4.4 





20 








21 

428 

6.8 

6.3 

. . . ♦ 

74 

33.0 


22 

221 

4.8 

4.6 





23 

336 

7.0 

4.8 


71 

30.2 992 


24 

205 

3.4 

5.9 

is. 9 



Bread (S) 500* 

25 

160 

3.2 

6.0 

14.7 




26 

181 

4.1 

4.4 

10.7 




27 








28 

236 

5.9 

4.0 



56 

23.2 


29 

108 

2.7 

4.0 



! 


30 


. . 

, , 



52 

22.2 1050 


31 

168 

3.9 

4.3 

9.9 




Aug. 1 

119 

3.4 

3.5 



1 


2 

154 

3.5 

4.4 


53 

21.7 


3 






1 


4 

108 

2.7 

4.0 





6 

53 

1.4 

3.8 





6 

162 

4.0 

3.8 


45 

19.2 ' 1095 


7 

81 

2.3 

3.5 





* Salmon 75, IClim 25. 
t Bread (S) 360. 
j 300 gm. fresh liver equivalent. 


Following a gradual drop we again observe a rise to 420,000. 
Another rise occurs on the 3d day of the control period. Unfor- 
tunately the reticulocyte counts had to be discontinued before the 
lower bread control level was reached. 

Discussion. Diets potent for hemoglobin regeneration produce 
but a slight or only moderate reticulocyte response under the experi- 
mental conditions reported, hlost of these animals show a high 
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reticulocyte level during the control bread period preceding the 
test diet regime. One also observes marked individual variations 
in the reticulocyte response elicited. For example Dog 25-97, 
Table 1, with a high initial level of reticulocytes was fed an optimum 
diet for hemoglobin regeneration with the usual result of a very 


Tabi,e G.— Iron, Intravenous (Doq 27-239, Bole Mongree, Feuaee, Aduet). 


Diet, 

Grams per day. 

Date. 

Reticulocytes. 

R.B. C. 

Hb. re- 
moved 
by bleed- 
ing. 

Hb. 

- level. 

R.B. C. 
vol. 

hemato- 

krit. 

Plasma 

vol. 

Thous. 

per 

c.mm. 

Per 

cent. 

iMillions 

per 

c.mm. 

Grams. 

Per 

cent. 

Per 

cent. 

Cc. 

Bread (S) 400* 

July 2S 



4.2 


39 

18.1 

SOO 


29 

IIG 

3.3 

3.5 






30 

170 

3.7 

4.6 






31 

204 

4.0 

5.1 





jFe, i.v. 20 mg.t 

Aug. 1 

249 

5.3 

4.7 





\Bread (S) 400* 

2 

258 

6.3 

4.1 





- 

3 

490 

8.3 

5.9 






4 

480 

9.0 

5.4 

.... 

46 

22.1 

737 


5 

276 

5.3 

5.2 






G 

209 

4.1 

5.1 






7 , 

350 

6.6 

5.3 






8 

211 

3.9 

5.4 



1 


i 

9 

255 

4.4 

5.8 






10 









11 

234 

4.1 

5.7 


68 

31.5 

725 


12 

420 

5.6 

7.5 

14.3 





> 13 

' 34G 

6.3 

5.5 

14.1 





14 

285 

6.2 

4.6 





Bread (S) 400* 

15 

320 

G.8 

4.7 

.... 

57 

26.8 



10 

355 

' 7.1 

5.0 






17 

4G0 

9.2 

5.0 






18 



5.G 


GO 


747 


19 



. . . 

10.3 





20 



• . . 

12.3 





21 









22 





56 

24.8 



23 









24 









25 



5.1 


57 j 

25.3 

723 


20 


1 


13.6 

i' 






* Salmon 75, Klim 25. 

j- Iron ndministered as colloidal — Locser. 


high hemoglobin output. As has been mentioned previously fins 
animal has been raised on a diet very rich in liver since weaning 
and reacts always with much greater hemogloijin inanufactnrc tlian 
the other anemic animals of the scries. Further stimulation by tlic 
liver and iron diet elicits only a very questionable rc.sponse m rctieulo- 

cji;e output. 
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Dog 24 -^, Table 2, on the other hand, with a much lower reticulo- 
cyte level during the control period shows a much more definite reac- 
tion to the liver and non diet as concerns reticulocytes. 

If one considers the reticulocyte concentration rather than the 
percentage rise this increase amounts to 500 per cent in Table 2 
as compared. to but 48 per cent in Table 1 on the same diet. If one 
uses this figure for comparison the reticulocyte increases appear to 
better advantage. 

These experiments of course are only a few in number as we were 
mainly interested in ascertaining whether diets very potent in hemo- 
globin building properties would also demonstrate a marked increase 
in the reticulocytes. We observe that in the cases cited feeding the 
secondary anemia extract gives negative results, adding liver to this 
diet gives a value just slightly above that of the liver alone. Liver 
plus iron gave better results than either liver or iron alone. One 
must remember however that a large series of such experiments 
may give different results. 

One may argue that the red blood cells are at a much higher 
beginning level than reported in human cases of secondary anemia 
and that therefore the response would be but a slight one. In con- 
sidering the bone marrow response of these dogs, however, it must 
be emphasized that their normal hernoglobin level is approximately 
130 to 160 per cent with a red cell count of 8 to 10 millions and that 
a red cell count of 5 millions in these animals is comparable to one of 3 
million in a human being. As the majority of these dogs show red 
cell figures of 5 million or below at the beginning of the test diet 
period the anemia level is more severe than one would realize when 
considering the figure indicated on the tables. These dogs have 
been kept at an anemia level of one-third of normal for several 
years. The bone marrow therefore has been under maximal stim- 
ulus due to the anemia -per se, for a long period of time. This is 
evidenced by the high level of reticulocytes. The added stimulus 
of a diet, potent in hemoglobin regeneration, does not therefore 
bring a marked response since stimulus is already nearly maximal. 
Red cell production might be eonsidered as approaching a normal 
mechanism in these animals, since there is no toxic factor at work, 
nor is there any nutritional deficiency. The frequent bleeding 
masks the level to which the total red blood cell count would rise. 

That there is at least some disturbance in the maturation of the 
erythrocytes, is evidenced, however, by the high control level of 
reticulocytes. The normal level for dogs is given by Seyfarth'^ as 
0.2 to 0.5 per cent. Under the stress of the demand for erythro- 
cytes, the bone marrow turns out some immature cells with the 
great mass of mature cells. There does not appear to be a correla- 
tion between reticulocyte formation and hemoglobin output. The 
reticulocyte level might be as high with a 10 gm. hemoglobin output 
as with one amounting to 100 gm. of hemoglobin. 
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Summary. The response of the reticulocytes on feeding potent 
diets for hemoglobin regeneration to dogs suffering from a long 
continued severe anemia produced bj'^ blood removal has been com- 
pared with the reaction due to the feeding of the basal bread ration. 
The reticulocyte level shows considerable individual variation. 
The results obtained demonstrate only a slight or moderate reticulo- 
cyte response to diets very potent for hemoglobin regeneration. 
There seem to be two factors in the potent diets fed. The most 
important one is the factor influencing hemoglobin regeneration. 
The second assists in stroma formation. 

Note. — We gratefull 5 ' acknowledge the cooperation of Dr. Ethel Simpson Mac- 
Donald in preparing the smears for the dry method. 
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During the last few years various tj^pes of anemias have heen 
investigated extensively, bringing to light new factors in regards 
their etiology, their classification and their treatment. Wiipplc 
may be considered the modern pioneer in this field, and his stndic.s 
on artificially induced anemias in dogs forms the background for 

* Wo arc indebted to Eli Lilly and Company for supplying us with th.-ir oitrart. 
‘■Secondary Anemia Liver Extract No. 55 With Iron.” which has m.sdc this uor>. 
possible. 
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most of the recent progress, together with Minot’s independent 
application of a- high liver diet in the treatment of Addison-Biermer 
anemia. "Whole liver, kidney, stomach, bone marrow, spleen, 
extracts of these organs, large doses of iron, and copper have risen 
rapidly to therapeutic prominence, and one is now confronted with 
the difficult question of when to use one of these, when to use a 
combination of them, or whether to use any of them in the treat- 
ment of a given case. This confusion in therapy is due to the lack 
of a satisfactory classification of the anemias, to a lack of standard- 
ization as regards a uniformity of dosage, and above all to a wealth 
of reports on a few interesting cases treated in various ways, but 
almost no reports on large series of cases treated uniformly and 
carefully controlled. Under such circumstances it is very difficult 
to evaluate the various therapeutic agents, consequently only 
liver and iron, which seem to give the most promise, will be dis- 
cussed. 

A brief review of the work of Whipple and his associates^ in 
studying anemias in dogs is essential to an understanding of the 
basis of liver and iron treatment. He and his co-workers produced 
a severe anemia in dogs by repeatedly bleeding, which was so regu- 
lated as to maintain this anemia at a practically constant level. 
The intake of iron and the diet could be accurately controlled and 
also the daily output of iron. Many forms of treatment for these 
induced posthemorrhagic anemias were tried out. 

The findings relative to the use of iron are extremely important 
and present to a certain degree the key to the success of modern 
iron therapy. They showed that organic preparations had no value 
over inorganic ones, and that all inorganic salts were about equally 
efficacious. Of particular importance is the dosage. Although the 
animals would eliminate all excess iron over a certain dose, real 
improvement was often only obtained after giving three or four 
times this dosage. As it has been long thought that the optimum 
dosage in man would only be as much as he could 'utilize, more than 
this was considered unnecessary. However, Whipple has shown in 
dogs, at least, that three or four times this dosage is often necessary 
and then may produce excellent results. The reason for this is not 
yet understood, but it has been suggested that it is similar to the 
salt action necessary in certain chemical reactions. There seemed 
to he no advantage in giving iron subcutaneously or intravenously 
and the oral method was the one usually chosen. Apparently the 
problem is one of availability of iron and that if a large amount is 
present, sufficient will be utilized in the formation of hemoglobin. 

These same workers also fed liver to their anemic dogs. They 
found that whole liver often produced a marked improvement and 
that an extract of whole liver pi-oduced some improvement. Extract 
of a certain fraction of liver was more effective in treating this 
hemorrhagic Upe of anemia than the extract of the whole liver 
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itself. Finally they found that a combination of liver extract from 
a fraction of whole liver, which they have designated as a secondary 
anemia extract, and a large dosage of iron, produced a more brilliant 
result than all other methods of therapy, except the combination 
of whole liver and a large dosage of iron. These findings have stimu- 
lated extensive clinical investigations along similar lines. 

The many clinical reports, however, are not all in accord. A few 
may be mentioned briefly. Murphy^ found that liver extract (from 
' whole liver) is of no value in the treatment of secondary anemias. 
Wahlberg,3_ contributing a study of 19 cases, found that in certain 
instances liver and liver extract alone seemed effective, and in 
others they were not effective unless iron was added. Iron alone 
was most effective in certain instances. Witts^ has found this true 
in a group of cases he has designated as achlorhj’^dric, hypochromic 
anemias. Keefer^ has reported successful therapy with whole 
liver extract and iron in secondary anemias. A secondary anemia 
liver extract has not yet been tried on patients, despite the excellent 
example of its merit which has been proven in animals. 

The object of the present study was to observe the response of 
various forms of human anemia to a standard secondary anemia 
liver extract to which iron has been added. We wished to determine 
the e.xtent of the response, when present; to differentiate the types 
of anemia which responded, and those which did not; and, if 
possible to discoA'er any criteria which might indicate if improve- 
ment could be ex^iected. 

Methods, The cases studied included all cases of marked anemia, 
regardless of tj^pe, wliich were on the Stanford Medical Service of the 
San Francisco County Hospitals and those cases in private practice in 
wliich the treatment could be satisfactorilj' controlled. The total series 
consisted of 50 cases which were observed in a period of S months. In 
each instance, the patient was seen and studied clinicallj' b}' one or both 
of us. 

In all but 3 cases, two trained technicians made the blood examinations 
and the same technician alwa}'s made all the examinations on the same 
individual. Hemoglobin estimations and red blood cell counts were done 
from one to three times a week throughout the period of study, the fre- 
quenc 3 ' of e.xamination depending on the severity of the anemia and the 
availability of the patient. The hemoglobin examinations were made with 
the Sahli hemoglobinometer bj' choice, but at times the Tallqvist method 
was utilized. In 33 cases reticulocj'te counts were made. In a few instances 
patients were not available for a sufficient number of counts to be of 
any value. If the red blood cell count was over 3 million, reticulocyte 
studies were not usually done. Counts were made two or three times a 
week for the first 2 weeks and frequentb" throughout the further course 
of treatment. A count was .alwiiys made before the treatment was started. 
The intravital staining method of Wj’ckoffi w.'is employed and proved 
satisfactory. As a nileFnly 200 cells were counted, as variations in rcticulo- 
evte per cent, which arc less than one-h.alf of 1 per cent arc not conside^ 
significant. 'Where no reticulocytes were encountered after observing -00 
cells the count was recorded as le.'S than one-half of 1 per cent, which 
corr^ponds to a normal figure. As Price-Jones' and others have empliii- 



CHENET, NIEMAND: TREATMENT OF SECONDARY ANEMIA 317 

sized the important relationship between red blood cell sizes and successful 
liver therapy in Addison-Biermer anemia, the average erythrocyte diameters 
were estimated two or three times a week for 3 weeks, and weekly thereafter. 
The estimations were made bj'’ means of Eve's Halometer as previously 
described bj"^ one of us.® TSTiite blood cell counts were carried out in several 
cases, but have not been included in this report. 

The length of time patients should be treated was chosen as 3 weeks, 
because it was felt that any type of successful therapy’- would almost surely 
be demonstrated during this period. It was also felt that this was a suffi- 
cient time in which to demonstrate increases in reticulocytes and changes in 
cell size if such occurred. It is, of course, possible that a case of severe 
anemia might improve only after 3 weeks’ treatment, but there is no good 
precedent that tins is likely. The choice of dosage was a difficult problem, 
but it was decided to give 12 gm. daily, either in one dose or di-vdded into 

3 equal parts. This choice was based on the fact that this was the average 
dose recommended by the manufacturers of the extract, but it seemed quite 
likely’- that larger doses would prove to be efficacious in some cases. Two 
cases received only 8 gm. daily, while 1 case received 16 gm. daily for a part 
of the treatment. Two cases received 24 gm. daily. Certain patients were 
able to take the extract in water -without difficulty but others could not. 
Consequently, the extract was frequently- given in whatever vehicle it 
was best tolerated. • Orange juice, grapefruit juice and hot peppermint' 
water often proved satisfactory^ No untoward effects on the stomach 
were noted. 

The 50 cases studied have been divided into three groups on the 
folloyving basis. 

The first group is composed of 23 cases in which we felt that a 
definite disease was responsible for the production of the anemia. 
Table 1 shows a wide variety of disorders, which are generally 
accepted as causing secondary anemia. The second group is com- 
posed of 14 cases, all of yvhich were secondary to hemorrhages. 
Most of these patients suffered from chronic hemorrhages, but, in 

4 the history suggested that the bleeding was acute (Table 2). 
Group III (Table 3), includes all cases in which no satisfactory reason 
for the anemia could be definitely determined. These 13 cases 
include several examples of what may be called “dietary anemia” 
and “toxic anemia,” but such an etiology could only be suspected 
and could not actually^ be proved. Actually- every effort was made 
to determine the clinical diagnosis on all of these 50 cases and it was 
surprising to find in how many instances it was impossible to come to 
aity agreement as to the exact causative factor. 

The tables show the clinical diagnosis, the degree of anemia 
before their treatment, and the exact length of treatment. For the 
three groups they’- also show in the majority of cases the degree of 
improvement at the end of a 3 weeks period as a basis of comparison. 
The date and degree of maximum reticulocyte response and the red 
blood cell size before and after treatment are also recorded. In the 
last column in each table is noted whether or not the patient im- 
proved and this is based upon the changes in the red blood cell 
count at the end of a 3 weeks period. These results have been 
arbitrarily divided into three classes and designated as marked 
improvement, moderate improvement, and no improvement at all. 
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Table 2— The Results of Liver and Iron Therapv in 14 Cases of Anemia Secondary to Hemorrhage. (Dose— 12 Gm. Daily.) 
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* Patient received only 8 gm. daily. 

■ t Patient received only 8 gm. daily, 
j Patient received 16 gm. for the first 10 days of treatment. 



Taiiix 3. The Results of Livee and Ieon Tubeapy in 13 Cases op Anemia op Unknown Cause. (Dose — 12 Cm. Daily.) 
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As in cases of Addison-Biermer anemia which respond well to 
liver therapy there is usually a gain of about 1 million or more red 
blood cells in the first 3 weeks of treatment, all the cases of secondary 
anemia which made this same striking increase are classed as marked 
improvement. Those cases which gained about 500,000 red blood 
cells and some hemoglobin are classed as moderate improvement, 
although it is quite certain that such gains might conceivably 
occur without any effect from the therapy. This is particularly 
true when the anemia follows acute hemorrhages. Nevertheless, 
when the red blood cell increase occurred corresponding to the liver 
extract therapy, it was felt justifiable to classify the response as 
attributable to the mode of treatment. Those cases which made no 
gain, or even lost, made up the group in which no improvement 
occurred. Under such a classification borderline cases were bound 
to occur, and in such instances these cases were included in the less 
favorable group. The changes in the red blood cell count were 
chosen as a more accurate indication of response than hemoglobin 
changes on the basis of similar work in Addison-Biermer anemia. 
In grouping the cases of anemia for comparison, account has not 
only been taken of the cause of the anemia, but also of the severity. 
Those cases in which the anemia was the mildest are listed first in 
the tables, and the more severe cases are listed in the order of their 
severity. It must be borne in mind that cases of moderate anemia 
cannot be expected to improve as strikingly as cases of severe 
anemia and this must be taken into consideration in comparing 
the cases in the three tables. 

In reviewing the results of therapy in the group of cases included'in 
Table 1 it is evident that anemia secondary to some general systemic 
condition does not respond well to treatment. Out of 23 cases, 16 
showed no improvement whatsoever, and of the 7 cases which did 
improve, none showed marked improvement. In 10 instances 
various types of neoplasm were the obvious cause of the anemia, 
and all of these proved to be therapeutic failures, except Case 50 with 
a malignant ulcer of the stomach. As this patient gave a history 
of previous unsuccessful treatment on an average dose of secondary 
anemia liver extract and iron, we used double the dose, or 24 gm. 
daily, with remarkable clinical improvement, including a gain in 
weight and strength. This experience suggests that larger doses 
might have been more successful in the other 9 cases. A^fiien the 
anemia was caused by chronic infection, the outlook was somewhat 
better. There were 9 such cases, 4 of whicli were due to tubercu- 
• losis, uncomplicated by hemorrhage. In the nontuberculous group 
4 out of 5 cases showed moderate improvement, while only 1 case 
, of tuberculosis improved. Of 2 cases of cirrhosis of the liver the 
blood count improved in 1, in the other it did not. The patient in 
which improvement occurred. Case 35, subsequently came to 
autopsy and showed a small primary' cancer of the liver. As he 
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presented all the usual clinical and autopsy findings of cirrhosis, 
and as the neoplasm n’as small, he was not included in the group in 
which malignant disease was held responsible for the anemia. A 
case of long-standing biliary fistula, and a case of chronic nephritis 
in which pronoimced anemia was the chief feature for several months 
failed to improve. On the whole the treatment carried out in this 
group of anemias was unsatisfactory, except that improvement 
occurred in the patients with infections where the cause of the 
anemia might ultimately be overcome. 

The results of the treatment recorded in Table 2 are in sharp 
contrast to those just re^dewed. Here the anemia was the result 
of blood loss, and in all but one of the 14 cases improvement occurred, 
and in one-half the cases the red blood cell count increased so rapidly 
that the increase could be compared to that occurring in Addison- 
Biermer anemia after whole liver therapy. Case 17 which did not 
improve, continued to bleed extensively and has only been included 
in the series to emphasize that persistent profuse blood loss will 
negative the beneficial effects of the treatment. Actually the degree 
of improvement is even better than indicated in the table, for 3 
of the 6 cases designated as moderate, had an initial red cell count 
of over 3,500,000 when a gain sufficient to be designated as marked 
could hardly be expected. In 2 further cases, IS and 47, slight 
bleeding occurred during the treatment, so that they ma}' not have 
received the maximum benefit from the liver extract and iron. Six 
of this group of cases. Nos. 4, 8, IS, 24, 26 and 34 had received non 
tlierapy alone pre\’ious to coming under our observation, and with- 
out any material improvement being noted. In most instances 
the dosage was probably less than that given by us, although no 
accurate data is available. In summarizing this group it seems 
justifiable to state that the majority of tliese 14 cases of anemia 
secondary to hemorrhage were definitely’ benefited bj' tlie secondary 
anemia liver extract with iron. 

It is difficult to interpret tlie findings in the miscellaneous group 
of cases recorded in Table 3. A comprehensive report would necessi- 
tate a detailed description of each individual case, which is beyond 
tile scope of this paper, and would not disclose the exact cause of uie 
anemia. Of the 13 cases included, 2 showed no definite changes m 
the blood count for the better, 9 showed moderate imp^o^■ement 
during tlierapy, and 2 cases showed a really marked improvement. 
It seems probable that some of these cases might have improved 
moderatel.v on no other treatment than bed rest and the hospital 
diet, but in other cases, such as C, 10, 13, .14, 22, 23 and 31 it sceme 
probable that there was a causal relationship between treatment 
and improvement. The first of these 7 cases had reccivcii iron 
alone for 4 weeks without benefit. The dose was 12 grains daii.' . 
Cases 10 and 23 resembled Addison-Biermcr aJicmia, and cacii 
rccei''ctl a course of treatment with Lilly’s Li\’er Extract ^ o. ■ 
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The blood counts did not improve until Lilly’s Liver Extract 
No. 55 was given subsequently. 'The other 4 cases were in the hospi- 
tal under observation from 2 to 4 weeks without improvement in the 
blood picture until they received specific anti-anemia treatment. 
Judging from the results obtained in this group of 13 cases it may 
be concluded that liver extract and iron may be of value in those 
anemias for which no cause can be found, and that they should be 
given a trial, if iron alone is unsuccessful. 

It is very difficult to evaluate the efficacy of the treatment car- 
ried out in the whole series of 50 cases. It can be positively stated 
that 31 cases (62 per cent) improved coincident with the therapy, 
but it cannot be positively stated that in each instance the improve- 
ment was due to the therapy. Consequently the comparative 
figures for the three groups of cases shown in Table 4 must be taken 
guardedly. They may be summarized as follows; (1) posthemor- 
rhagic anemias showed too great a uniformity of improvement to 
be disregarded; they were benefited; (2) anemias due to systemic 
disorders such as cancer, nephritis, chronic infections, etc., were 
not benefited as a group; (3) anemias of unlmown etiology were 
not markedly benefited as a group, although in a few instances the 
liver and iron treatment seemed of value. Nevertheless, no results 
were obtained which might not have been obtained from iron alone.® 


Tablt3 4.— Comparative Resums of Liver and Iron Therapy in 50 Cases of 

Secondary Anemia. 


Decree of 
improvement. 

Group I. 
Anemia 
secondary 
to systemic 
disease, | 

23 cases. 

1 

! 

Group II. 
Anemia 
secondary 
to hemorrhasn, 
14 cases. 

Group III. 
Anemia 
cause 
unknown, 

13 cases. 

Totals. 

1 

1 

Marked 

0 = 0% 

1 

7 = 50.0% 

i 2 - 15.4% 

! 9 = 18% 

Moderate 

7 = 30.5% 

6 = 43.6% 

9 = 69.2% 

22 = 44% 

None 

16 = 69.5% 

1 = 6.4% 

I 2 = 15.4% 

[ 19 = 38% 


Reticulocyte counts in 33 cases (Table 5) showed results some- 
what at variance with the generally accepted idea that a reticulo- 
cytosis is indicative of an improA^ement in the blood count in second- 
ary anemias.!® Of 24 cases showing an increase in the number of 
reticulocytes above the normal, 9 (more than a third), failed to show 
any increase in the red cell count or the hemoglobin per cent. The 
highest reticulocyte count encountered, 16 per cent in a case of 
Hodgkin’s disease, was one of these 9 cases. We have seen reticulo- 
cyte counts up to 14 per cent in cases of untreated secondary anemia 
which did not improve. Such findings suggest that the reticulo- 
c.';i;e, as an immature form of red cell, is indicative of bone marrow 
activity, but not necessarily successful activity as far as the anemia 
is concerned. Its appearance in numbers may not always be taken 
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as a precursor to betterment of the anemia. Table 5 also shows tlie 
average highest reticulocyte coimt to be 4.9 per cent, and the aver- 
age day of the highest count to be the eleventii. 


Table S. — Compahative Results or Reticuloctte Estimations. 


Reticulocyte counts. 

Group I. 
Anemia 
secondary’ 
to sj^teniic 
disease, 

23 cases. 

Group II. 
Anemia 
secondary 
to hemor- 
rLage, , 
14 cases. 

Group III. 
Anemia 
cause 

unknoira, , 
13 cases. 

Totals. 

Total cases ^ . 

IS 

7 

1 s 

33 

Cases shoM-ing increased counts 

Cases improved, shoving increased 

10 

7 

7 

24 

counts 

Cases unimproved showing increased 

2 

7 

6 

15 

counts . 

s 

0 

1 

9 

Average per cent increase .... 

4.5% 

6.3% 

4% 

4.9% 

Average day of highest count . 

10.1 

10.6 

14 

11.3 


Table G. — The Effect of Macrocytosis of the Erythrocytes on the 
Course of Anemia. 


Cell'Size estimations. 

Group I. 
Anemia 
secondary* 
to systemic 
disease. 

23 cases. 

Group II. 
Anemia 
80coDdar3* 
to liemor- 
rhape, 

24 caso.s. 

Group III. 
Anomm 
cause 
unknown, 
13 cases. 

Totals. 

Total cases 

22 

1 

' 14 

13 

1 

I 49 

Cases showing initial macrocytosis 

2 

s 

3 

13 

Cases improved showing initial macro- 


i 


12 

cjicsis 

1 

1 8 

3 

Cases unimproved showing initial 


,0 



macrocj’tosis 

i 

1 

0 

I 


The average diameter of the erythrocjdes was estimated in every 
case of the series but one. Table 6 presents a correlation between 
macrocjdosis of the red corpuscles and the course of the anemia 
for eacii of the three groups of cases and for tlie total of 49 cases. 
It has been noted that in posthemorrhagic anemias there is a ten- 
dency toward macrocjTosis of the red cells," particularly u tnc 
anemia is pronounced. This is well shovm in Tables 2 and 6 by tlic 
fact tliat over one-half the cases of this group showed an average 
red cell diameter of S /i or over in the dried film, which is above tne 
normal.^ In 13 cases of the whole series in which a inacrocA-tosis 
was present before treatment, 12 showed improvrnnent under 
therapv, and in 6 the improvement was marked. Eight ol the 
cases successfullv treated were in the group of anemias due to 
hemorrhage. The single patient whose blood did not improve vas 
an old Japanese Avith a definite pellagra, advanced pulmonar. 
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tuberculosis, and an empyema, who died 2 days after the liver and 
iron therapy was stopped. 

It is evident that red cell macrocytosis indicated that liver and 
iron therapy ivould be successful in this small series of 13 cases. 
Eighteen other cases with erythrocytes of normal average diameter 
also improved, but in all but 2 of these the anemias were not suffi- 
ciently severe to have ordinarily been associated with macrocytosis. 
It seems then that in a study of a severe anemia the most important 
indication as to successful iron and liver therapy may be obtained 
from estimating the average mean diameter of the red cells, and 
that if this is aloove the average normal, the anemia is very likely to 
be benefited. This is comparable to the beneficial effects obtained 
in Addison-Biermer anemia by feeding liver, as the cases with a 
high average of large erythrocytes usually respond the best. 

Conclusion. In a series of 50 cases of secondary anemia a second- 
ary anemia liver extract combined with iron in a dosage of 12 gm. 
daily was followed by uniformly good results in all but 1 of 14 
cases of posthemorrhagic anemia, while no marked improvement 
was obtained in 36 cases of anemia due to other causes, except in 
two instances in which the etiology was undetermined and might 
have been previous hemorrhage. The improvement in the group 
of anemias due to bleeding, the majority of which were chronic, 
seemed more pronounced than with other modes of therapy, and 
represented the same excellent hematopoietic response in human 
beings that Whipple produced in dogs on the same type of treat- 
ment. 

Although 16 other cases of anemia improved moderately while 
taking the liver extract and iron treatment, some might have 
improved to the same degree without any treatment, and certainly 
others might have done as well on large doses of iron alone. A 
moderate increase in reticulocytes occurred in 24 cases, but as the 
red blood count increased in less than tivo-thirds of this number, 
their presence cannot necessarily be taken as a good prognostic 
sign. On the other hand, if a macrocytosis of the erythrocytes is 
present in a case of severe anemia a good response to liver and iron 
therapy may be expected. 

If any conclusions can be drawn from this series of 50 cases, it 
seems justifiable to recommend the use of the combination of sec- 
ondary anemia liver extract and iron primarily for anemias due to 
hemorrhage and for anemia of obscure etiology with macrocytosis 
of the red blood cells. It may also be of value in other secondary 
anemias, but at present there are insufficient data available to show 
whether it should take precedence over large doses of iron alone. 
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A STUDY ON THE RESULTS OF 1500 BLOOD TRANSFUSIONS 

IN 1000 CASES. 

. By S. H. Polayes, Ph.B., M.D., 

ASSISTANT PROFESSOR OP PATHOLOGT AND ASSOCIATE PATHOLOGIST, 

AND 

M. Morrison, M.D., 

INSTRUCTOR IN PATHOLOGY, AND ASSOCIATE PATHOLOGIST, 

BROOKLYN, N. Y. 

(From Department of Pathology, Jeuish Hospital of Brooklyn, Dr. Mn.x Lcdercr, 
Director, and the Long Island College of Medicine.) 

The current literature, too extensive to review liere, is replete 
with reports of excellent results obtained by blood transfusion in 
various diseases. In fact, this mode of therapy seems to have 
become a panacea for all ailments. However, one who has per- 
formed a considerable number of transfusions, and has studied the 
results obtained, becomes somewhat skeptical about the universal 
value ascribed to this procedure. We have, therefore, analyzed 
the results obtained from 1500 blood transfusions performed on 
1000 patients who were suffering from various diseases. 

Technique. Tlie group of the patient was determined and the pafient’.s 
blood was cross-matched with tlie blood of an homologous donor precccimg 
each transfusion, including repeated transfusions in the same case. Un- 
modified whole blood was transfused in every in.stance. 

Lederer’s* modified Aliller apparatus (see illustration) was emplo.vea in all 
cases and was found to he simple and satisfactory. A 20-cc. Lucr .svriiige 
was used in transfusions for adults and a 10-ec. Luer sjTingc for cliijdreii. 
Normal saline was used to clcan.se the syringes and apjiaratiis to 
patcnc.v of the si’stem. An JS-gauge Kaliski needle was used for adults 
and a 20-gauge for children. HiTrodermic needles were occasionally cm- 
plo 3 'ed in cases of small transfusions in very young infants in whom incia'o’.' 
for a vein is extremel.v unde.«irahle. For the donor a ]5-gaucc Ivaliski 
needle was found most satisfactory. An ordinary- muslin hand.age, twice 

* For .n detailed description of the leclmiquc oraployod with this 
reader is referred to .a pajvr by Dr. Ledererin the J. .Surg., G.vnec. and Ob.«t.. 1. - . 
37, 221. 
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wound around the donor’s arm supplied adequate constriction when 
properly adjusted. 

The transfusion was, as a rule, performed in the patient’s room, with the 
patient in bed instead of on an operating table, and the donor seated at 
the bedside. Since it is not necessary to fix the apparatus to any stationary 
object, the entire outfit was found to be less cumbersome than in most of 
the other methods described. As a result, the patient usually sensed the 
simplicity of the procedure, which helped to eliminate the psychic element 
of fear. In performing transfusions on children and irrational adults, 
however, it was found necessary to fix the patient’s arm by strapping it to 
a projecting armpiece of a board especiallj’- constructed for this purpose, 
and placed beneath the patient. Such a support can be readily iinprovised. 
In these instances, of course, a nurse and an assistant are indispensable. 
In all other cases, however, one can perform the transfusion unassisted. 



It was never found necessary to incise the donor’s arm for a vein, and 
very rarfily in adults or older children. Incision had to be resorted to in 
about 20 per cent of the cases of infants and very young children with 
collapsed and very small veins. 

The dosage varied in each case, depending upon several factors, namel}'', 
the age of the patient, the degree of anemia, the cardiac, pulmonary and 
renal condition as well as the reaction of the patient during the transfusion. 
Infants and young children received from 50 to 200 cc. of blood, depending 
on the weight of the child, the general rule being about 20 cc. of blood per 
kilogram of body weight. Older children received about 150 to 300 cc., 
■ the exact amount^ being determined by the various factors mentioned 
above in each individual case. The average dose for adults was about 
500 cc., although in some instances onl}' 250 cc., while in others as much as 
1000 cc. was given. The average time for the administration of 500 cc. of 
blood was about 20 niinutes. In some cases of severe hemorrhage, however, 
about 1000 cc. were injected in less than 10 minutes in order to counteract 
rapid loss of blood. 
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We are cognizant of the fact that in the absence of controls it is 
frequentlj' very difficult to determine when a blood transfusion is 
beneficial or not, because the criteria for estimating the value 
derived from any therapeutic procedure, such as a blood transfusion 
are not well defined. Thus, a patient may feel symptomatically 
better or worse following a transfusion and yet tlie changes noted 
may be due, not to the transfusion, but to other influences, legion 
in number. This is especially true in chronic diseases, where, 
regardless of the tlierapy emplojmd, the patient is apt to be in a 
better condition at one time than at another. 

On the other hand, there are instances when the part which 
blood transfusion plays in improving the condition of the patient 
can be better estimated. Thus, many diseases with severe anemia 
are known to be alleviated by administration of blood. In some 
instances, as in cases of pernicious anemia treated with liver, trans- 
fusion of blood is of definite aid in the treatment and may be con- 
sidered of “adjuvant ’’ beneficial effect. 

Then again, the beneficial effect of transfusion is obvious in certain 
cases of persistent bleeding where a blood transfusion sometimes 
produces hemostasis after all other measures have failed. In occa- 
sional instances it is e'\"en a life-saving procedure by virtue of replace- 
ment of blood. Thus, in shock resulting from extensive hemor- 
rhages, such as those due to trauma, impending death may be 
combated only b 5 " blood transfusion. 

Reactions such as those due to blood incompatibility, etc., must 
be considered harmful effects of transfusion and sometimes, even 
contributory to death. 

Table 1. — Therapeutic Effect of Blood Transfusion in 1000 Cases. 

General Sinmnarj/, 

Bcneficia!. '* Unrmful. 

Group. Lifc-53vinpr. .Adjuvant. Unfavorable Contributory 

response. to death. Questionable. 

Kumbor of cases . 14 232 2S 9 

Percent. ... 1.4 23.2 2.S 0.9* 71.7 

* In some of these cases tlie patient ivns djing, and transfusion was merely a final 
heroic measure (see Table 4). 

Discussion of General Results. Facts no less obvious tlian those 
mentioned above have guided the writers in classifying the result5 
of the 1500 transfusions, as shown in Table 1. lUien there was 
any doubt as to whether the transfusion was beneficial or not the 
case was placed in the “quc.stionablc’’ group. From a study of 
Table 1 , it is apparent that in 71.7 per cent of the ca^cs blood trans- 
fusion yielded cither questionable results or results which were 
neither beneficial nor harmful. Tliis is in striking contrast to the 
rc.sults reported by the Britisli Red Cross,i which hi study of 
1215 transfusions found; Good or very good rc.sults in 5/ j)cr cent, 
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satisfactory results in 22 per cent, improvement followed by death 
in 14 per cent and no apparent result in 7 per cent. 

In contrast to this, the high percentage of cases in the “ question- 
able” group of the series here reported may be explained by the 
faet that the indieations for the transfusion performed in many of 
these cases were not strictly medical. Thus, many of them were 
merely heroic measures to satisfy the family that everything possible 
had been done for the patient. 

In 23.2 per cent of the cases the patients derived some benefit 
from the transfusions,, although whatever improvement was noted 
eould not be ascribed to the transfusion alone, henee they are 
designated in the table as of “adjuvant beneficial effect.” In 2.8 
per cent of the eases the patients reaeted unfavorably to the trans- 
fusions with no subsequent improvement to compensate for the 
unfavorable reaction. In this group are ineluded those who mani- 
fested untoward symptoms indieating disturbanees in one or more 
of the following systems : 

1. Cardiovascular and Vaso^notor. The patient suddenly devel- 
oped a rapid and irregular pulse, which became imperceptible and 
which was accompanied by marked dyspnea, orthopnea, eyanosis 
and extreme weakness. The vasomotor disturbances whieh fre- 
quently followed were evidenced by cold and clammy perspiration, 
marked pallor, sensation of hot flashes or chills. 

2. Respiratory. During the transfusion or soon after the patient 
developed a dry, hacking cough, which at times was accompanied 
by pain in the chest and even hemoptysis. These symptoms some- 
times persisted for a number of hours after the transfusion. 

3. Gastrointestinal. Abdominal cramps rapidly followed by nau- 
sea and vomiting occasionally occurred during or following the 
transfusion. Occasionally, the vomiting was projectile in character 
and persisted for 48 hours. 

4. Genitourinary. Suppression of urine varying in degree from 
moderate oliguria to complete anuria was another of the reactions 
encountered. Hematuria occurred rarely. 

5. Nervous. Patients sometimes complained of severe headache, 
dizziness and a pounding sensation in the head for hours after the 
blood transfusion. More alarming reactions, however, were also 
encountered, consisting of syncope, convulsive seizures, stupor, 
nystagmus, transitory hemiplegia, or symptoms indicating cerebral 
hemorrhage or cerebral embolus. 

An heterogeneous group of harmful effects may be added which 
consisted of the following; Thermic disturbances, i. c., hj-per- 
pyrexia followed by chills ; allergic reactions with or without urticarial 
skin eruptions; incompatibility reactions with all the phenomena of 
intravascular agglutination or hemolysis of blood; thrombophlebitis; 
aggravation of hemorrhagic tendencies in blood diseases, such as 
leukemia and thrombocytopenia ; and last, but not least, the trans- 
mission of diseases, such as syphilis, malaria and others. 
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_ The causes of the reactions cannot be considered here. For a 
discussion of this subject, the reader is referred to a paper in press 
dealing specifically with this phase of the problem.^ 


Table 2. Cases in Which Transfusion was a Life-saving Measure. 


Case No, Diagnosis. 

131 Lobular pneumonia 


295 Severe secondary anemia 
from excessive Roentgen 
ray and radium therapy 


363 Lederer’s anemia (acute 
hemolytic anemia) 


958 Lederer’s anemia 


177 Carcinoma of stomach 


986 Tonsillectomy, postopera- 
tive hemorrhage 


164 Mastectomy for cystic de- 
generation of breast iiost- 
operative hemorrhage 


984 Amputation of toe, i)ost- 
operative hemorrliagc 


5S0 Hemorrhage follom'ng peri- 
' neorrhaphy 


S70 Hemorrhage folloning i>eri- 
neorrhaphy 


Comment. 

, Female, aged 8 years. Condition grave. 
Temperature between 103° and 106°. 
Following exsanguination of 300 cc. of 
blood, 150 cc. transfused. Showed a 
strikingly rapid clinical improvement 
and temperature declined rapidly to 
normal. 

Male, aged 64 j’ears, was helpless before 
each transfusion and witliin 24 hours 
after transfusion, returned to fairly 
active life. This, man's life w.as pro- 
longed by blood transfusions for a 
period of 3 years. 

Male, aged 3 years. Before transfusion, ‘ 
the anemia was rapidly progressive. 
The red cell count was 1,070,000 prior 
to, and 2,120,000 within 24 hours after 
transfusion, the numlier rapidly in- 
creasing to 4,020,000 within 12 days. 
Male, aged 16 months. Before trans- 
fusion he had only 900,000 red cells 
per c.mm. and appeared to be d.ving of 
anemia. A transfusion of only 120 cc. 
of blood had an immediate liencBcial 
effect, after which the red cell count 
rnpidly returned to normal. 

Male, aged 64 years. Lapsed into a state 
of shock from severe hematemesis of 
1000 cc. of blood. Patient improved 
immediately after a blood transfusion 
of 500 cc. 

Male, aged 25 years. Following a ton- 
sillectomy, bleeding from the wound 
continued. No hemostatic measures 
proved effective and the patient was 
djdng of hemorrhage. After a trans- 
fusion of 500 cc. of blood, the hemor- 
rhage ceased almost at once. 

Female, aged 39 years. .Suddenly went 
into a state of shock from a postopera- 
tive hemorrhage. Improved imme- 
diately after a transfusion of 500 cc. of 
blood. 

Alale, aged 22 years. .Soon after anu>ti- 
t.ation of toe, lost nl)Out .a liter of blood 
from the wound, and lnp.«ed into a 
state of shock. A tran.sfusion of 600 cc. 
of blood relieved shock. 

Female, aged 38 i’enrs. Soon after oix-ra- 
tion she presented a picture of impend- 
ing death due to shock from hemor- 
rhage. Phe improved immediatel.v 
after a transfu.sion of 500 cc. of blood. 
Female, .aged .33 years. .«hock from hem- 
orrhage wa.s immediately relieved 
after a transfusion of 500 cc. of l>!ood. 
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Ciise No. Diagnosis. 

640 Hemorrhage following 

oophorectomy for large 
ovarian cy;6fc 

810 Postpartum hemorrhage 


799 Placenta previa, postpar- 
tum hemorrhage 


895 Ruptured ectopic, hemor- 
rhage, shock 


Comment. 

Female, aged 29 years. Shock from post- 
operative hemorrhage was immediately 
relieved after a blood transfusion of 
750 cc. 

Female, aged 25 years, with nephritic 
toxemia developed a severe postpartum 
hemorrhage and shock. A blood trans- 
fusion of 800 cc. immediately relieved 
the shock. 

Female, aged 24 years. Shock from 
severe postpartum hemorrhage imme- 
diately relieved after a blood trans- 
fusion of 500 cc. 

Female, aged 33 years. The rupture of 
the Fallopian tube was accompanied by 
a severe hemorrhage and shock which 
was relieved after a transfusion of 500 
cc. of blood. 


Discussion of the Cases in Which Transfusion Was a Life-saving 
Procedure. A study of Table 2 shows that the majority of cases in 
which transfusion was a life-saving jirocedure were those in which 
there was a rapid loss of a large volume of blood. Thus, in 9 out of 
the entire 14 cases the condition was one of shock from hemorrhage. 
The great value of blood transfusions in these cases is, of course, 
known to all and has been reiterated recently by numerous observ- 
g^,s_3-i3 ig Qf significance to note that 6 of these 9 cases were 
either obstetrical or gynecologic complications. The inestimable 
value of blood transfusion in these complications has been empha- 
sised in the recent literature.^'’"'® 

But the life-saving effect of transfusion apparently does not reside 
in the mere replacement of blood in all cases. Thus, in Case 131 
it seems to have hastened the crisis in pneumonia and in Case 986 
it proved to be the only effective hemostatic agent to combat what 
appeared to be fatal hemorrhage, after all other methods were found 
to be of no avail. Lindquist’” reports an almost identical case of 
uncontrollable bleeding from the umbilical cord of an infant. Vari- 
ous hemostatic measures were tried for 6 days without avail. Then 
25 cc. of mother’s blood was injected into the longitudinal sinus and 
the bleeding stopped immediately. 

The value of blood transfusion in the cases of Lederer’s®” anemia 
deserves special mention. Lederer’s original observation, that 
transfusion acts almost as a specific in this disease, has been con- 
firmed in his cases of this series, as well as in 5 subsequent ones 
which are not included in this study. Similar reports of the life- 
saving effect of blood transfusion in cases of Lederer’s anemia have 
been reported by European writers.”’ The patient, usually a 
child, with evidences of a rapidly developing hemolytic anemia, 
which appears to be leading to a fatal termination, makes an 
uneventful recovery very quickly after a blood transfusion. 
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Table 3. — Cases Benefited by Transfusion. 
{Exclusive of Cases in Table 2). 


Group. 

Diagnosis. 

Cases ' 
transfused. 

1 Cases ' 
j beneSted. 

1 Per 

1 cent. 


Hemophilia 

6 

I 

1 5 

! 

S3. 3 


Thrombocytopenia 

s i 

1 

12.5 

Hemorrhage 

• Epistaxis 

<5 1 

4 

GO. 6 


Gastric and duodenal ulcer 

38 

17 

44.7 


Ectopic gestation 

! 13 1 

5 

37.0 


Pernicious anemia 

29 

13 

44.8 

Anemia 

Secondary anemia 

207 

07 

32.3 

*• 

Leukemia 

32 1 

9 j 

2S.1 


Ulcerative colitis 

12 ! 

S 

GO. 6 


Mastoiditis 

17 

5 

29.4 


Peritonitis 


3 

25.0 

Infection 

• Pneumonia (lobar and broncho) 

108 ' 

25 

23.1 


Subacute bacterial endocarditis 

18 

4 

22 .2 


Erysipelas 

9 

2 



Sepsis (miscellaneous) 

207 ^ 

31 

lO.l 


1 Shock of difficult labor 

, 

2 

50,0 

Miscellaneous 

j Intestinal intoxication in children 

35 

17 

4S.5 

diseases 

j 1 Surgical shock 

44 

12 

27.2 

22.2 


j ( Uremia 

9 

. 


Discussion of Definitely Benefited Cases. In Table 3 an attempt 
has been made to classify into disease groups those cases m ^YhlClI 
transfusion was definitely beneficial. (It does not include the cases 
mentioned in Table 1.) The total number that had received blood 
transfusions, the number of cases in which the transfusion proved 
to be definitely beneficial and the percentage of cases benefited arc 
recorded for each disease. The conditions for which the greatest 
number of cases received transfusion were those of secondar> 
anemia, sepsis, pneumonia, surgical shock, bleeding gastric or u 
denal ulcers, intestinal intoxication in children, leukemia 1 ^ ' 
nicious anemia. Tlie number of cases of other 
in this series is too small from which to draw any definite conclusions 
as to the value of blood transfusion. For a rough estimate, hou e e , 
the percentage benefited in these instances will also be found 

™ wili be noted that the greatest percentages of 
transfusion proved to be of definite 

ing groups, in order of importance: Intestinal ”doxi . 
infants, pernicious anemia, bleeding gastric or d«odei < 
eluding cases during massive bleeding; secondary j„ 

miscellaneous causes; leukemia, surgical shock ^ jjcnc- 

this study the percentage of cases of intestinal n t . ^ 
fited b\' transfusion compare favorably with that ; 

Robertson, Sidbury,"-^ hloortf' blooTtr 

In the group of patients with pernicious anemia blood t 
stalatef rem^ and alleviated many of the unpleasant si mp 



POLAYES, MORRISON: BLOOD TRANSFUSIONS 


333 


toms. In some of these instances, and also in cases of severe 
secondary anemia, transfusion may prolong life for years, as exem- 
plified hy Case 295 of Table Jones^® and Yates^^ have reported 
similar cases. In some instances liver diet and iron or arsenic are 
insufficient to cause a remission unless supplemented by blood 
transfusion which stimulates the bone marrow, or which keeps the 
patient alive until there is a response to the liver therapy, as pointed 
out by Goodallj^o Manson-Bahr^^ and Don.-^^ There is absolutely 
no danger in transfusing patients with actively bleeding gastric 
or duodenal ulcers. In no instance of this series did the rise in 
blood pressure due to the transfusion renew active bleeding.®^ In 
reviewing the recent literature, one finds that the old fear of causing 
renewed bleeding or dislodging a thrombus in a vessel by transfu- 
sion of a large amount of blood is entirely unwarranted. Bernheim^^ 
found it safe to give about 400 cc. when the blood pressure reached 
70 mm. Out of 121 cases of gastric and duodenal hemorrhage 
Keynes^^ obtained good results in 103 and no change in 18 cases. 
Johansson^® obtained favorable results in 71 per cent of 28 cases 
of bleeding gastric ulcer. Similar observations were made by 
Hesse, Rausche,^® Blehn,^® Bastedo‘*“ and others. Kordenat*^ 
found that an increase of blood pressure from 108 to 190 and from 
130 to 230 mm. did not materially disturb a clot in a small branch 
of the femoral artery of a dog. In his cases of bleeding gastric ulcer 
transfusions of 750 cc. of blood stopped the hemorrhage in each 
instance. 

In leukemia the beneficial effects were only transitory, the 
improvement undoubtedly being due to the improvement of the 
anemia. Septic conditions for which many have advocated blood 
transfusion as treatment par exccllcnc(^~~^^ have been benefited but 
little and patients with bacteremia, not at all. 

As for the value of transfusion in surgical shock, in the opinion 
of the writers, not enough blood was given in most cases of this 
series. This may account for the lower percentage of cases bene- 
fited as compared to the experiences of other observers.® 

The percentage of cases of pneumonia in this series benefited by 
blood transfusion is small in comparison to that reported by other 
writers.®^'®®’®® It is possible that the more favorable results found 
by others may be explained by a more careful selection of cases, as, 
for example, incipient pneumonias or those with mere congestive 
changes. 

Discussion of Doubtful Cases. In Table 4 the effects in most of 
the cases cannot be satisfactorily correlated to the end results. 
Certain it is, however, that in none of them was death expected to 
occur as soon as it did. The least that can be said is that the 
transfusion may have been a contributing factor to the cause of the 
exodus in each of these cases. In Cases 683 and 796 the patients 
appeared to be in too poor a condition to withstand the strain of a 
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procedure even less disturbing than a blood transfusion. Cases 763 
and' 843 died of ■«diat appears to the writers to have been due to a 
condition of right heart overloading. Case SSS probably died of a 
cerebral embolus, the origin of which could not be determined. 
Case 606 died of a cerebral hemorrhage. This type of case deserves 
special emphasis. Individuals with aplastic anemias should be 
transfused with the greatest of caution because of the vulnerability 
of their vessel walls. Hemorrhages are prone to occur with the 
least amount of added strain to the vessels. Small transfusions 
given very slowly should be the rule in these cases. 


Table 4. — Cases in IVhich Transfusion was Contributory to DE.iTn, 


Case 

No. 

Diagnosis. 

-4gc. 

Comment. 

GOS 

Pneumonia 

21 mos. 

Died a fev minutes after transfusion of 
70 cc. of blood. 

642 

Uremia 

15 JTS. 

i 

Sudden unexpected death occurred 12 
hours after transfusion. The patient's 
condition was made deCnitelj’ worse by 
the transfusion of 350 cc. of blood. 

665 

Penumonia with em- 
pyema 

G >TS. 

Immediateb’’ after transfusion of 150 cc. 
of blood, there was a sudden drop in 
temperature from 105° to 99°, accom- 
panied b>’ fatal shock. 

6S3 

Bleeding gastric ulcer 

61 >TS. 

The patient was in very poor condition 
and ceased to breathe during the trans- 
fusion. 

763 

Carcinoma of rectum 

65 5TS. 

Died during transfusion after haring 
received 700 cc. 

796 

Leukemia (chronic 
myeloid) 

4S JTS. 

Died 10 minutes after a blood transfusion 
of 350 cc. The patient was not ex- 
pected to die so suddenlj'. 

' S43 

Suppurative cholangi- 
tis, stone in common 
duct 

36 JTS. 1 

1 

There was a rapid rise in temperature 
from 99° to 1 OS ° with associated .signs 
and sj'mptoms of cardiac dilatation. 

SSS 

Bronchopneumonia 
second degree bmn 

3 raos. 1 

1 

i 

j 

i 

The clinical picture suggested an em- 
bolus causing sudden death after SO cc. 
of blood were administered. The heart 
continued to boat for 20 minutes after 
cessation of respiration. 

606 

Aplastic anemia | 

24 JTS. { The patient received 750 cc. of blood. 

j She soon developed ccreliral comphcf^" 
j tions indicating a cerebral hemorrhage 
: and died very soon after. 


Conclusions. 1. Of 1000 cases receiving a total of 1600 blood 
transfusions the results were either of doubtful benefit or of no effect 

whatever in 7 1.7 -per cent. _ _ i • i i 

2. Blood transfusion proved to be a life-saving jiroceiiurc in 1-- 
per cent of the cases. Most of these were patients who suftercfl 
a .sudden loss of a large quantity of blood. 

3. Some definite adjuvant beneficial effects were (leriv(>d from 

transfusion in 23.3 per cent of the cases. 
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4. The reaction to the transfusion was unfavorable and the results 
harmful in 3.7 per cent of the cases. 

6. The transfusion was apparently contributory to death in 0.9 
per cent of the cases. 

6. The excellent results from blood transfusion in the wide variety 
of diseases as reported by other writers could not be obtained in 
this investigation. Definitely beneficial results should be expected 
only in the type of case indicated in this study. 
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The term differential pressure has been applied by Cyriax*" to 
differences in readings of the arterial tension on the two sides of the 
body. Such asymmetry of the arterial tension may be of little 
clinical importance in some instances, whereas in other cases the 
asymmetry may be most significant.* Kelatively little attention 
has been given to this interesting phenomenon. Extensii'C studies^ 
of the difference in arterial tension in the arms as contrasted to the 
legs have revealed that the arteries in the leg bear pressures mark- 
edly higher than those in the arms; the pressure changes in a given 
limb which accompanj'’ a change of position may be largely ac- 
counted for by hydrostatic pressure changes.^ Higher tension in 
the arms than in the legs is characteristic of coarctation of the 
aorta*“* An arteriovenous aneurysm in an e.xtremity markedly 
lowers the arterial tension of that extremity.® The reputed sig- 
nificance of asymmetry of the arterial tension in pulmonary tuber- 
culosis is very doubtful and probably invalid.’ 

Relatively meager data are available regarding the incidence of 
asA'inmetry of the arterial tension.® To determine this point the 
arterial tension was measured in both arms in a scries of 000 indf- 
viduals. The cases were derived from private jiatients, dispensary 
patients and applicants for life insurance. No children arc included 
in the group, the ages ranging from IS to ()0 years. For purpose.s 
of definition and tabulation wc have declared asymmetry to c.xist 
wlienever the fliffercncc in sy.stolic tension is 10 mm. Hg or greater 
or when the diastolic difference is 5 mm. ITg or greater. All deter- 
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minations were made with, mercury manometers. Repeated read- 
ings on the right, left and again on the right were made in all 
instances of asymmetry to rule out errors due to fluctuation of the 
general tension from emotional or other causes. It is believed, 
therefore, that asymmetry under such conditions represents a sig- 
nificant pressure difference in the 2 arms. The results of these 
observations are best presented in tabular form ; 


Table 1. — Summary of Blood Pressure Observations on COO Cases. 


Total number cases 

Males 

No. cases. 

. 600 
. 415 

Per cent. 

69 

Females 


185 

31 

Cases with normal arterial tension 


466 

77 

Cases Muth high arterial tension 


127 

22 

Cases with low arterial tension 


7 

1 

Asymmetric cases 


94 

15.7 (% of total) 

Asymmetric persistent in . . . 


75 

80 (% of asymmetric cases) 

Asymmetric males 


69 

74 

Asymmetric females .... 


25 

26 

Cases with normal arterial tension 


59 

60 

Cases with high arterial tension 


34 

35 

Cases ■with low arterial tension 


6 

5 

Systolic highest on right 


18 

19 

Systolic highest on left . . . • . 


11 

12 

Diastolic highest on right . 


30 

32 

Diastolic highest on loft 


18 

19 

Both systolic and diastolic highest 
right 

on 

18 

19 

Both systolic and diastolic highest 
loft 

on 

4 

5 

Systolic high right, diastolic on left 


2 

2.5 


The incidence of asymmetry in the present group of 600 indi- 
viduals was slightly over 15 per cent. This is of similar magnitude 
to that reported by Kay and Gardner,® who found 20 per cent of 
asymmetry in a group of 125 patients. Bodenstab® reports far 
greater frequency in a short series, but his criteria of asymmetry 
included differences as low as 2 mm. In view of the normal physio- 
logic fluctuation of the arterial tension,^® such minor variations 
must be considered insignificant. It has long been assumed and 
taught that asymmetiy of the arterial tension is most rare and 
unusual, being limited to a few cases of aortic aneurysm or trauma; 
such is clearly not the case. 

Asymmetry does not appear more frequently in either sex. 
Asymmetry, however, is definitely more frequent in instances of 
hypertensive arterial disease than in those with arterial tension at 
normal levels. The instances of true hyj^otension were too few to 
warrant the di-awing of conclusions. 

There appears to be a slightly greater frequency of elevation of 
either the systolic or diastolic or both on the right side, but this is 
by no means marked. It has been noted in a number of instances, 
observed repeatedly, that when the arterial tension approached nor- 
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mal levels the asymmetry 'tended to diminish or disappear. This 
was true in both hypertensive and hjTpotensive patients. Systolic 
and diastolic asymmetry appear with almost equal frequency. 

Physiologic explanation of the asymmetry was largely problemati- 
cal in the majority of cases. Aortitis was observed three times, 
tabes twice. In a number of instances atheromatous patches at 
the orifice of the subclavian artery were suspected, although un- 
proven.^^ The instance associated with cervical ribs was most 
instructive. In 3 persons injury to one arm with atrophy from 
disuse was associated with reduced tension upon that side, although 
curiously enough in other patients with injury to one arm asym- 
metr}'^ of the blood pressure was not elicited. A more detailed 
record of findings in several interesting instances of asymmetric 
arterial tension follows; 

Case Abtracts. Case 1. — Mr. P. R. S., aged 36 years, married, indus- 
trial chemist, was first seen, March 25, 1929, at wliiclj time he complained 
of pain in the region of the left occiput radiating downward to the shoulder. 
The pain was not affected by motion. The past history revealed an 
appendectomy in 1922, influenza in 1919 and tonsillitis once per Mnter. 
Recently hj^ertension had been discovered. Ph 3 ’sical examination re- 
vealed 2 deidtalized teeth, chronic phar 3 mgitis, normal pulmonar 3 '’ fields, 
normal urine and a hemoglobin content of the blood of 74 per cent (Dare). 
The second aortic sound was accentuated, the cardiac apex was 1 cm. to 
the left of the midclavicular line. The arterial tension was 172/130 on the 
right and 145/100 on the left, falling to 130/SO on the right following the 
inhalation of am 3 d nitrite." The family history revealed lOTertensive 
disease in both parents. The folloiving factors were considered as probably 
bearing upon the etiologic background of his h 3 T)ertension: dental infec- 
tion, hereditar 3 '' influences, possible renal injury from benzine poisoning 
(occupation). 

On April 3, 1929, the maximum specific gravit 3 ' of his urine, after 14 to 
16 hours’ fluid deprivation’'’’'^ was 1.020. The arterial tension had fallen 
to 142/110 on the right under thcrap 3 ' with bismuth subnitrate."’’"’” Pain 
had disappeared. 

On April 17 the arterial tension was 145/110; the maximum specific 
gravit 3 " had risen to 1.024 on repetition of the urinar 3 ^ concentration test. 

On October 12 there occurred a sudden recurrence of pain in the left 
occipital region, radiating to the left shoulder and down tiic left arm. 
The reappearance of pain followed, carrying a heav 3 ' burden. The arterial 
tension was: right, 170/130; left, 130/SO. Cervical rib was now .strongb' 
suspected. Roentgen plates revealed a left cervical rib. (Figs. 1 and 2.) 

On October 19 the arterial tension was; right, 170/125; left, 140/101.. 
Pain was much reduced. _ o/m- 

On November 9 the tension was much more s3'mmotrical ; right, 142/lOa; 
left, 134/100; there was no pain. It was noted that the as3-mmetr3’ of tiic 
arterial tension varied directly with the sevcrit3' of the pain, burgical 
intervention ivas urged because of the persistence of the coinjicnsatory 
In-pertension on the side other than the lesion. It was felt that pressure 
from the cervical rii> upon the brachial plexus depressed the arterial tension 
on the left side and tliat the S 3 'stcinic In'jicrtcnsion was at least largely 
compensatory. Spontaneous improvement was not to be anticipated, imt 
exacerbation' of the condition in the future was not unlikely. Gangrene 
of the hand is not uncommon as a rc.sult of pressure upon neural and vhfcu- 




Fig. 1. — Case 1. Reduced Roentgen ray photograph showing the broad base of 

the ceridcal rib on. the left side. 



Fig. 2. — Case 1. Retouched reduced Roentgen ray photograph showing the extent 
of the cartilaginous tip of the certdcal rib on the left side. 
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lar structures bj' cervical ribs/^’**' although in most instances cervical ribs 
are essentially asymptomatic.^^’*®'^^'^® Cervical ribs with large bases, such 
as this one, are frequently associated with elongated fibrocartilaginous tips 
which are not detected by Roentgen ray.** It has been stated*^'** that the 
surgical indications depend directl}’’ on the degree of circulator}'- disturbance. 

On November 23 the patient was operated upon by Dr. R. C. Bourland, 
of Rockford, 111. The left cervical rib was found to be in close relationship 
to the brachial plexus which was wound about the long fibrocartilaginous 
tip. Pressure upon the plexus was obvious. Removal of the rib was most 
difficult but was successfully accomplished. . Postoperative observations 
of the arterial tension revealed: November 23: right, 118/90; left, 98/74. 
November 24: right, 150/108; left, 130/100. November 25: right, 
156/130; left, 140/110. November 26: right, 166/120; left, 160/110. 

On January 11, 1930, the arterial tension was still somewhat asymmetric 
(right, 175/110; left, 140/100), although the diastolic as 3 Tnmetry was much 
reduced. No arteriosclerosis was demonstrable, the hj^pertonia being 
purely spastic, as revealed by the response to the inhalation of amyl nitrite 
the blood pressure fell to 118/70. Bismuth subnitrate was again advised. 

On March 5 the as 5 ’-mmetry had disappeared for the first time. The 
blood pressure was: right, 150/85; left, 142/86. Throughout the remainder 
of 1930 and to date in 1931 the readings revealed negligible or no asymmetry. 

The above case is illustrative of more than the mere fact that a 
cervical rib may account for asymmetry of the arterial tension. In 
a major degree the vasotonic disturbance so engendered may be 
considered responsible for the patient’s hypertension: Pressure on 
the plexus on the left depressed the tonus of the vessels of the left 
arm; in order to maintain an adequate circulation a compensatory 
hypertonia developed in the remainder of the circulation. This 
compensatory hypertension had persisted for a long but unknown 
time prior to its discovery. No immediate return to normal could 
be anticipated following the removal of the rib, for the prolonged 
hypertonia had undoubtedly created hypertrophy of the medial 
muscle of the arterioles and the earlier steps in the pathogenesis of 
hypertensive disease'® had already occurred. The habit of arteri- 
olar spasticity was present and the vicious circle of spasticit^q 
arteriolar fatigue and hyperirritability was operative.'® To over- 
come this “perpetuating factor” in hypertensive disease prolonged 
arteriolar relaxation and rest are necessary. It is in this connection 
that bismuth subnitrate has proven of value.'® The above 
case is illustrative of the necessity for prolonged arteriolar sedation. 
The arterial tension has slowly returned to normal levels. 

Case 2.— Mrs. R. B., aged 45 years, Para-III. This patient had been 
under observation for 2 years with migraine and a menopausal tjqoe of 
.arterial hj'per tension. The migraine had been successful!}’- controlled by 
dietary regime, peptone injections, as suggested by Miller and Raulston,*' 
and an increase in fluid intake. The arterial tension had been normal for 
18 months. On June 27, 1928, the patient complained of pain in the right 
arm, extending from the wist to the shoulder, which followed 24 hours 
after a period of numbness in the arm. Associated with this was a dull 
cephalalgia. Motion did npt affect the pain; no tenderness could be 
elicited. There had been no recent infection. The nose and throat ap- 
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peared normal. The arterial tension was: right, 130/70; left, 12S/S0 
The diagnostic impression at that time was neuritis, possible bet^innin-^ 
herpes zoster. ® “ 

No relief was obtained uath the administrations of analgesics and acetyl- 
salicjdic acid. The distress continued unaltered to July 23, when the 
patient complained of marked soreness in the muscles of the^ight arm. 
Math tremor resembling tetany. Roentgen ray of the shoulder revealed no 
abnormalities. On the advice of another phj^sician a tonsillectomy was 
performed, November 2, by Dr. Crage, Chicago. One tonsil contained 
pus. No relief was obtained. On November 16 the patient first noted 
M^aves of erjThemic redness and su'elling of the right hand. Determination 
of the arterial tension at this time revealed marked as 3 anmetry: right, 
90/60; left, 130/70. No explanation of the as 3 amnetry could be found. 
It M'as suggested that the patient,- take ephedrin sulphate, f- grain, three 
times per day, in an attempt at increasing the arterial tonus on the affected 
side. AVitliin. a fev" hours' all discomfort ceased. She continued the 
ephedrin for several days and reported on November 24, at M'hich time the 
degree of asymmetry of the arterial tension was much reduced; right, 
118/70; left, 134/80. There has been no recurrence of pain since then, nor 
has an 3 ' appreciable as 3 anmetr 3 ’^ been elicited. 

In tliis second case we are at a loss to account for the as3'mmetr3’. 
It is quite certain no cervical ribs, aortic lesion or other gross 
abnormalit.v existed. The prompt disappearance of the persistent 
pain upon therapj" with the pressor substance ephedrin was most 
remarkable; it is probable that some ill-defined form of vasomotor 
pals.v in the right arm ivas responsible for her S3Tnptoms.** After 
the first examination, in June, the arterial tension was determined 
onlj’- on the left (normal) side to avoid compression of the painful 
arm. Had bilateral studies been made sooner it is probable that 
much of the prolonged distress could have been avoided. It is 
notable that in both cases cited the subjettive symjitoms were 
limited to the side -with the loivcr arterial tension. 

Case 3. — ]\Ir. IV.’E. G., aged 56 3 'ears, editor b 3 ' occupation. On July 
27, 1931, he first complained of paresthesia and numbness in the left hand 
and arm and some in the leg on arising in the morning. At times the 
numbness 'ums associated ■\’rith transient palsy of the left side. The 
paresthesia and pals 3 ' completeb' disappeared ■\nth 00^^413'. His past 
lustor 3 ' was irrelevant to the present complaint. Examination revealed 
moderate pallor, .the patient -u-as tall and slender, of Stillar physique, the 
cardiac sounds were soft but clear and regular. The arterial tension was 
as 3 -mmetric: right, IIS/SS; left, 98/64. Urinalysis revealed normal find- 
ings. The hemoglobin was 90 per cent (Dare); erythroplastids, 4,520,000. 

No thoracic or cerebral lesion could be found to account for the asym- 
metr 3 '. Roentgen ra 3 - examination failed to reveal a cer\a’cal rib. It wa.*: 
sugeested he take i grain ephedrin sulphate, once daily, on retiring. This 
resulted in distinct impro^•emcnt of the morning numbness on the right , 
side, but caused considerable insomnia. The arterial tension on Juh' 30 
was: right, 101/70; left, 102/70. The ba.sal metabolic rate was found to 
be —25 per cent. Therapy -with desiccated th 3 Toid has since rc.sultcd jn a 
gain in weight, complete cksation of the as 3 anmetr 3 - of the arterial tcmsion 
and disappearance of his distressing morning pare.sthesias. 
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It is characteristic of the symptoms attributable to either actual 
or relative hypotension^® to be most notable early in the morning 
after sleep, at which time the arterial tension is lowest during the 
waking hours. This last case had a true hypothyroidism, with 
hypotension; the unexplained asymmetry exaggerated the hypo- 
tension on the left side sufficiently to produce subjective symptoms. 
Moderate hypotonia is usually asymptomatic. The primary mech- 
anism creating the asymmetry is undetermined. 

Asymmetry of the arterial tension has distinct clinical significance. 
It is far more frequent than is generally assumed. Failure to deter- 
mine the arterial tension on both sides may result in gross diagnostic 
error, as illustrated in the second case cited. From the point of 
view of examination for life insurance, asymmetry is of importance, 
for grave errors are possible. A normal arterial tension on one side 
does not prove a normal tension on both. It is probable that the 
majority of instances of asymmetry are essentially transient, unless 
some definite organic lesion, such as aortitis, cervical rib, atrophy or 
trophic disturbance exists. But individuals in whom the vasomotor 
control is unstable are prone to reveal asymmetry of the arterial 
tension. Although the asymmetry may not be uniformly persistent, 
it tends to be recurrent. Both hypertonia and asymmetry may be 
attributed to variability of the vasomotor tone. Asymmetry of 
the arterial tension is more frequently encountered in patients with 
hypertensive disease than in those with normal blood pressure. 
Asymmetric reduction of the arterial tension in an extremity, as 
in the first case cited, may be a factor in the etiology of systemic 
hypertensive arterial disease by creating a prolonged compensatory 
arterial hypertonia. It is only the exceptional case which presents 
subjective symptoms. 

Conclusions. Asymmetry of arterial tension, as defined in this 
paper, occurs in approximately 15.7 per cent of adults. It is more 
common in persons with elevated arterial tension and in those with 
vasomotor instability. Sex is not a factor. Elevation of the sys- 
tolic and diastolic tension is somewhat more frequent on the right 
than on the left. Arteriolar spasticity, cervical rib, aortitis, injury 
to an extremity with atrophy, arteriovenous aneurysm and central 
trophic disturbances, as occur in tabes dorsalis, are all factors to 
be considered in evaluating the causation of persistent asymmetr^^ 
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SOME RACIAL DIFFERENCES IN BLOOD PRESSURES AND 
MORBIDITY IN A GROUP OP WHITE AND COLORED 
WORKMEN. 

James M. Adams, M.D., 

KEW OKLEAKS, IiA. 

An e.xperience of 11 years as an industrial physician in an industry 
employing 5074 men between the ages of IS and 65, appro.vimately 
one-tiiird of wJiom were colored and tiie remainder wiiite, shoived 
some marked differences in physical characteristics and morbidity 
statistics in tlie two races. The most striking difference noted on 
physical examination was in the blood pressure. Accordingly a 
study was made of 28,221 blood pressure readings covering all of tlic 
ages represented in our personnel. There were approximately 14,000 
individuals on whom readings were made, 8000 of whom were white 
and 6000 colored, or an average of two readings for eadi individual 
at different ages. Almost all of the whites were native born Ameri- 
cans. All tlie examinations were made on apparently healthy indi- 
viduals and were noted on examinations of applicants for employ- 
ment (9000) and annual healtli e.xaminations (5000). None were 
included of indin'duals who were sick or who consulted us for 
medical advice. An average of tliree and four-fifths readings at 
different ages were made of tlie 5000 employees represented, or 19,000 
readings, and a single reading of tlie 9000 applicants for employment. 
The period covered was from 1920 to 1930 inclusive. 

Table 1 compares tlie average systolic and diastolic prc.ssures of 
tile white and colored men by age groups. The distribution into 
age groups is not equal, two-thirds of tlie readings having been made 
on men between the ages of 21 and 35. 'Ihe munhcr.s in the groups 
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from 41 to 65 years are too small for computing dependable aver- 
ages, but are sufficient for comparative study^ The average pres- 
sures in the group were systolic 124, diastolic S3. The average for 
the whites was systolic 121, diastolic 81 ; for the colored, systolic 128, 
diastolic 85. The average for the colored was therefore 7 mm. higher 
for the systolic readings, and 4 mm. higher for the diastolic than the 
average for the whites. This deviation occurred in each age group, 
the systolic pressure of the colored ranging from 4 to 13 mm. higher 
than the whites in the different age groups, and the diastolic pres- 
sures ranging from 2 to 6 mm, higher. 


Table 1. — A Compamson of Blood Pressukeb of White and Colored Males 

BY Age Groups. 


Age 

Number of cases. 

Average systolic pressure. 

Average diastolic pressure. 












groups. 

White. 

Col. 

Total. 

White. 

Col. 

♦DiiTer- 

encc. 

Total. 

' 

White. 

Col. 

♦DilTer- 

ence. 

Total 

18-20 

1532 

032 

2104 

117 

125 

8 

119 

77 

81 

4 

78 

21-25 

4751 

3680 

8431 

121 

127 

6 

123 

80 

82 

2 

81 

26-30 

3402 

2552 

6014 

120 

120 

6 

123 

80 

84 

4 

83 

31-35 

2306 

1984 

4350 

121 

127 

6 

123 

82 

85 

3 

83 

36-40 

1550 

1373 

2923 

122 

128 

0 

125 

S3 

87 

4 

85 

41-45 

905 

644 

1549 

123 

131 

8 

126 

83 

89 

6 

86 

46-50 

547 

470 

1017 

120 

137 

11 

131 

88 

92 

4 

90 

51-55 

334 

405 

739 

130 

134 

4 

132 

90 

93 

3 

92 

56-60 

250 

430 

080 

126 

139 

13 

134 

90 

96 

6 

94 

61-05 

150 

198 

354 

139 

148 

9 

144 

92 

90 

4 

94 

Total 

15853 

12308 

28221 

121 

128 

7 

124 

81 

85 

4 

83 


. * Millimeters of mercury that the average pressures of the colored men are greater than those 
of the white men. 


Beyond 40 years of age the pressures of the colored men advanced 
more rapidly than that of the whites. The average systolic pres- 
sures of the whites between the ages of 18 and 40 was 120 and that 
of the colored was 127, a dominance of 7 mm. for the latter. In 
the group from 41 to 65 years the average was, for the whites 127 
and for the colored 137, a dominance of 10 mm. for the latter, or 
3 mm. more than in the 18 to 40 group. The diastolic pressures 
were for the 18 to 40 group, whites, 80; colored 84; difference 4 mm. 
For the 41 to 65 age group they were whites, 87; colored, 92; differ- 
ence, 5. The dominance of the pressure of the colored was 1 mm. 
greater in tlie second age group than in tlie first. 

Table 2 shows the maximum and minimum pressures in the series 
by age groups. The maximum pressures of tlie colored men are 
higher in practically every age group, and the average of tlie maxi- 
mum pressures in all groups shows tlie colored systolic 17 mm. and 
tlie diastolic 4 mm. liiglier than tliat of the whites. The maximum 
systolic pressures in neither race is influenced by age, tliose of tlie 
younger ages being as high as tliose in tlie older groups. The 
highest recorded for a white man was at 24 years of age. Tlie high 
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pressures in the younger ages were very probably influenced by a 
psychologic factor more tlian in the older men, and the pressures in 
the older men represent a greater amount of damage than in tlie 
younger. The average of tlie minimum pressures is tlie same in 
both races for tlie systolic, and for the diastolic that of the white 
men is 2 mm. higher than that of the colored. The minimum dias- 
tolic pressures for the colored however, cover a wider range than do 
those for the whites. The ranges are: white, 40 to 52 ; colored, 30 
to 52. This may be accounted for by the fact that damage to the 
aortic valve and the first portion of tlie aorta is more common in tlie 
colored than in the whites, and occurs at an earlier age in tlie former 
race. 


Table 2. — Maximum and Minimum Blood Phessurbs of White and Colored 

Males by Age Groups. 


Age 

groups. 

i 

i 

Majdmum. 


i 

( 

Miniraurn. 


j Systolic. 

1 Diastolic. 

1 

j Systolic. . 

Diastolic. 


j VTiite. 

Col. 

■ft'hite. 

Col. 

f 

j Wliite. 

Col. 

VTiite. 

Col. 

lS-20 

ISO 

190 

1 110 

128 

78 

84 

40 

46 

21-25 

224 

220 

138 

160 

74 

80 

38 

32 

26-30 1 

200 

210 

j 130 

132 

74 

72 

40 

30 

31-35 

210 

226 ! 

140 

142 ! 

70 

60 

50 

40 

36-40 

200 

240 i 

! 140 

160 , 

78 

80 

40 

38 

41-45 

21S 

224 . 

140 ! 

150 

SO 

SO 

40 

42 

46-50 

200 

260 1 

i 162 

148 ; 

1 DO 

i 64 

42 

32 

51-55 

210 

242 

164 

160 j 

94 

96 

40 

52 

56-60 

204 

204 

140 

142 ! 

90 

90 

50 

50 

61-65 

200 

200 j 

162 

150 ! 

( 

88 

SO 

52 

52 

Averngo j 

205 

222 j 

143 j 
i 

1^7 j 
1 

79 

79 

1 

43 1 

41 


Table 3 shows tlie relation of albuminuria to blood pressures by 
races and age groups. While the percentage showing albumin in the 
urine is tlie same for both races, tlie age distribution and tlie difference 
in tlie two races of the relation of albumin to both the systolic and 
diastolic pressures is significant. From IS to 30 years of age tlie 
whites show a preponderance of albuminuria, while in the ages 31 
to 65 tlie colored are the most numerous. In tlie former age group 
14 per cent of the whites and 12 per cent of tlie colored, and in the 
latter age group 9 per cent of the whites and 13 per cent of the colored 
had albumin in tlie urine. The lowest percentage for both races 
occurred in the ages 31 to 40. The average systolic ])re.ssurc for the 
whites with albuminuria was 122, and without albumin was 1-1, 
a difference of only 1 mm. of mercury. In the colored group tlic 
figures were: with" albumin 135, without albumin 128, a difference 
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of 7 mm. The diastolic pressures showed the same trend and were 


as follows: 

Mm. ' Jim. 

White ^^■ith albumin ... 82 Colored wath albumin ... 89 

White ^^uthout albumin . . 80 Colored ■without albumin . . 85 

Difference 2 Difference ,4 


The age distribution and the contrast in tlie difference between 
the pressures witli and witliout albuminuria indicate that a larger 
proportion of the albuminuria in the whites was functional, espe- 
cially in the younger ages, than in tlie colored, and conversely that 
the albuminuria in the colored represented a greater amount of 
kidney damage than in the wdiites. 

In the same group, complete and reasonably accurate records 
were kept of tlie time lost over a period of seven years. Table 4 
show^s tlie actual number of cases of sickness, the actual number of 
days lost and the average duration per case, classified by races and 
by causes, using tlie nomenclature of the International Classification 
of causes of deatli. Table 5 furtlier analyzes these figures, showing 
the annual rate per thousand, tlie average number of days lost per 
year by each individual, and the percentage of time lost by each dis- 
ease group as compared with tlie total, classified in the same manner 
as in Table 4. In practically all of the cases of illness except malaria, 
the patients were treated bj' their own phj'sicians. But all cases 
were supervised by our medical staff and represent in tlie main, 
actual disability and accurate diagnoses. 

It is first noted that of the total number of 22,461 cases, 7666 or 
slightly more than one-tliird are colored. This is tlie approximate 
proportion of colored to white individuals in the group, as is indi- 
cated in tlie case rate of 623 per 1000 for tlie whites and 651 per 
1000 for tlie colored, the case rate for the group being 632 per 1000. 
But when we note tlie average number of days lost per year by 
each individual, we find a greater difference in the two races. The 
whites lost an average of 8.05 days per year and tlie colored 9.79, 
tlie average for tlie group amounting to 8.62 days. The increased 
amount of time lost by tlie colored over tlie whites is due to the 
longer duration per case of illness of the colored (15 days), tlian of 
the whites (12.9 days). The average duration for the group is 13.0 
days per case. 

The analysis of the causes of disability reveal furtlier racial 
differences. In tlie respiratorj' group, tlie frecpiency for the whites 
is greater, 260 per 1000, as against 194 per 1000 for tlie colored^ 
The duration per case is, however, greater for the colored, 1-./ 
days per case as compared witli 9.2 days for tlie whites, resulting 
in a greater amount of time lost per individual by the colored than 
by tlie whites (2.45 days per year by the colored and 2.39 by the 
whites). Nevcrtlielcss, tlic amount of time lost from thc.se disease.-' 
as compared witli the total time lost from all causes, is greater for 
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the whites than for the colored (whites 29.7 per cent and colored 
25.1 per cent). Twenty-eight per cent of the time lost by the total 
personnel was due to the respiratory diseases. 


Table 4. — Number of Cases of Sickness Disability, Number of Days Lost 
AND Average Duration per Case, Classified by Causes in a Group of 5074 
Workmen During a Period of 7 Years. 


Name of diBoases. 

1 

1 

Number of cases. 

Number of 
days lost. 

Average duration 
per case in days. 

White. 

Col. 

Total. 

White. 

Col. j 

Total. 

White. 

Col. j 

Total. 

Influenza (11) . 

3963 

1610 

5573 


1 

21069 




10.6 

Tonsillitis and 
pharyngitis (109) 

771 

173 

944 

HH 

1928 




9.7 

Other respiratory dis- 
eases (97-107) 

1432 

500 

1932 


5940 



1 

1 11.9 

9.0 

Total respiratory dis- 
eases .... 

6166 

2283 

8449 

56769 

28937 

85706 

9.2 

12.7 

10.1 

Appendicitis (117) . 
Ulcer of stomach 
and duodenum 

(111 a-b) . . . 

367 

37 

404 

12657 

1039 

13696 

34.5 

28.1 

33.9“ 

80 

6 

86 

3935 

488 

4423 

1 49.2 

1 81.3 

51.4 

Other gastrointesti- 
nal diseases (112- 
116, 119-127) . 

1734 

783 

2517 

12238 

5946 

i 18184 

' 1 

1 

1 

7.1 

7.6 

7.2 

Total gastrointesti- 
nal diseases . 

2181 

826 

3007 

28830 




9.0 

12.1 

Malaria (5) . 

1466 

1678 

3144 

16862 

21639 

38501 

11.5 

12.9 

12.2 

Tuberculosis pul- 
monary (31) . 

46 

20 

1 66 

1 

11168 * 

3548 

14716 

242.8 

177.4 

223.0 

Contagious diseases 
(1-4, 6-10, 12-30) 

296 

121 

417 

4327 

2135 

0462 

14.6 

17.0 

15.5 

Venereal diseases 
(38-40) . . . 

217 

285 


5115 

8097 

13212 

1 

23.6 1 

28.4 

26.3 

Infections (41) . 

259 

86 

345 

2848 

1605 

4453 

11.0 

18.7 

12.9 

Hernia (118 a) . 

87 

42 

129 

4046 

2226 

0272 

40.5 

53.0 

48.0 

Genitourinary dis- 
eases, nonspecific 
(130-142) . . 

327 

142 

469 

7034 

4318 

11352 

21.5 

30.4 

24.2 

Diseases of skin, 
boils, etc. (151- 
154) .... 

554 

224 

778 

5082 

3057 

8139 

9.1 

13.6 

10.5 

Home injuries (non- 
industrial) (165- 
203) .... 

710 

461 

1171 

11101 

6518 

17619 

15.6 

14.1 

15.0 

Rheumatism, neu-. 
ralgia, arthritis, 
myositis, etc. (32, 
82, 156, 158) . . 

806 

535 

1341 

11764 

7481 

19245 

14.6 

13.9 

14.4 

Chronic heart and 
kidney diseases 
(87-91, 120) . . 

79 

82 

161 

3596 

0816 

10412 

45.5 

83.1 

64.7 

All other diseases . 

1601 

881 

2482 

22469 

11433 

33902 

14.0 

13.0 

13.7 

Total 

14795 

7666 

22461 

191011 

115283 

300294 

12.9 

15.0 

13.6 


This dift’erence in tlie races is noted in all classes of respiratory 
diseases, but is most marked in cases of tonsillitis and pharyngitis. 
These two diseases are not listed with the respiratory diseases in the 
International Classification, but are included witli them in our study. 
The annual rates are, for whites, 33 per 1000 and for colored 15 per 
1 000, less than half in the latter group of the number in the former. 
The time lost per case is greater for the colored, but the time lost 
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per individual per year is .30 day for tlie whites and .16 for the 
colored, or slightly more tlian half as mucli by the colored as by tlie 
whites. 


Table 5. — Axl-val Rates of Sickness Disabilitt, Average Number of Days 
Lost per Individual per A’e.yr, and Percentage of Time Lost in Each 
Disease Group, in a Group of 5074 AVorkmen During a Period of 7 

Years. 


I Annual rates Days lost per | Per cent of total 

I per 1000. . indii-idual per year. ! time lost. 

Name of diseases. ■ ■ ! 



'U’’hite. 

1 Col. 

j Total 

j ^\^lite. 

1 Col. 

1 

^ Total. 

Vliite 

j Col. 

Total. 

Influenza (11) . 
Tonsillitis and 

167 

j 136 

137 

i 

1 1.61 

1.79 

1.64 

1 20.0 

1 

i IS. 3 

1 

1 19.3 

pharjTigitis (109) 
Other respiratorj’ 

33 

15 

27 

: .30 

1 

.IG 



: 1.7 

i 

1 3.0 

j 5.7 

diseases (97-107) 

60 

43 

54 

1 .48 

.50 



1 

Total respiratory 








HI 

28. 0 

diseases * . 

260 

194 

23S 

; 2.39 




Appendicitis (117) . 
Ulcer of stomach 

16 


11 

! .53 

.09 

.35 

1 6.6 

.9 

4.5 

and duodenum 
(111 a-b) , . . 

3 

5 

2 

! -17 

.01 

.13 

! 2.1 

.4 

1.4 

Other gastrointes- 




1 






tinal diseases 
(112-110-119-127) 

73 

66 

71 

j .52 

. 50 

.51 

6.4 

5.2 

5.9 

Total gastrointes- 




' 1.22 

.63 

1.02 

15.1 

6.5 

11.9 

tinal diseases 

92 , 

70 

So 

Malaria (5) . . . 

62 

142 

S9 

i .71 

1.S4 

l.OS 

S.S 

IS. 8 

12.0 

Tuberculosis pul- 
monary (31) . 

2 

2 

2 

1 

i 

.30 

.41 

5.8 

•3.1 

4.8 

Contagious diseases 



12 

I .18 

.isl 

IS 


1.9 


(1-4, 0-10, 12-30) 

12 

10 

2.3 


Venereal diseases 




f 22 

J ,*12 

.09 

.34 I 




1.3 

1.5 

2.0 

(3S-40) . . . 

Infections (41) . 

9 

11 

2i 

14 

10 

.12 

2.7 

1.5 

2.1 

/ .0 
1,4 
1.9 

Hernia (IIS a) . 
Genitourinarj” dis- 

4 

I 

1 

4 

i . 17 

i 

.19 1 

i 

.18 




cases, nonspecific 


12 

13 

j .30 

o- i 


_ 



(130-142) . . 

14 

.3« 1 

,32 




Diseases of skin. 


i 


1 

1 





boils, etc. (151- 




i .21 

.20 ! 

.23 




154) 

Homo injuries (non- : 

23 f 

19 ) 





1 

} 


industrial) (1G5- i 
203) . . . . i 

30 : 

t 

39 j 

33 

1 .47 

1 

.55 ! 

.50 , 

5.S 

5.7 

5.S 

Rheumatism, ncu- • 

1 

1 




i 




ralgia, arthritis, ■ 
myositis, etc. (52, ! 
82, 150. 15S) . . ' 

j 

34 1 

i 

45 1 

30 

.50 

j 

.04 : 

.51 1 

G.2 

0.5 i 

j 

G.3 

Chronic heart and | 





I 

j 




kidnev diseases 
87-91. 129) . - . 

All other diseases . ’ 

S : 

75 

5 

70 

.15 1 
,95 { 

.5S ! 

.97 ; 

.29 ; 
.96 j 

1.9 ' 
31,8 ; 

5.9 i 

9.9 1 

3.4 

11.0 

Total . . . ' 

G23 ' 

G5l ! 

032 

S.03 i 

9.79 

1 

8.62 ; 

100 ! 

) 

100 1 

100 


In the croup of gastrointestinal diseases tlie effect of race on mor- 
bidity is s\ill further demonstrated. In this classification the annual 
rate for whites, 92, tlie duration per case 13.2, tlie daA's lost per 
individual per year, 1.22, and the percentage of time lost coiupam 
with the total time lost, 15.1 per cent, are all greater than for tn 
colored which are: annual rate 70. duration 9 days, flays F 
year 63. and percentage of total tune lost G.5. There verc 
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times as many cases of appendicitis per 1000 in white employees 
as in colored. Only a few of the 37 colored cases went to operation, 
and the accuracy of the diagnosis in other cases may be questioned, 
while nearly all of the 367 white men were operated upon. There 
were only 6 cases of gastric or duodenal ulcer in the colored group, 
and none of these were confirmed by radiographic examination. 
In the majority of the 80 white cases the diagnosis was sustained 
by radiography. 

In the group of malaria cases, the picture is reversed. Here the 
colored employees predominate in frequency, which is more than 
double that of the whites, duration per case, days lost per individual 
per year (2| times that of the whites), and percentage of time lost 
which is double that of the whites. Significant is the high percentage 
of time lost by the colored, 18.8 per eent of the total, bringing the 
percentage of time lost for the whole group up to 12.6 per cent from 
this preventable disease. The diagnoses in half of the cases of 
malaria were confirmed by microscope. The predominance of 
malaria in the colored group is probably due more to their increased 
exposure than to a racial susceptibility. As a rule the white em- 
ployees live in screened houses, while the homes of most of the 
colored men are not sereened. 

Pulmonary tuberculosis shows identical rates for white and 
colored, but the whites show a longer duration per case and conse- 
quently a greater amount of time lost. The increased duration of 
the white cases was due to the fact that the mortality rate was 
much lower than that of the colored and they consequently had a 
much longer alisence during convalescence. The relative frequency 
in our group does not correspond to that noted in the general popu- 
lation where the colored race shows a much higher frequency than 
the white. 

Contagious diseases were slightly more prevalent in the white 
personnel than in the colored. 

The picture presented in the gastrointestinal disease group is- 
further exaggerated in the venereal diseases. The frequency in the 
colored men is almost three times that in the white and the days 
lost per individual more than three times that of the whites. These 
figures are not, of course, a true census of venereal diseases in tlie 
group, but represent only the cases discovered and losing time. 

The whites showed a greater number of local infections, skin 
diseases and cases of furunculosis, than the colored. 

The frequency of hernias is identical in both races, but the dura- 
tion of disability is greater for the colored. 

Home injuries are more frequent among the colored, but appar- 
ently less severe tlimi among the whites. This conclusion is modified 
as in tlie tuberculosis cases by tlie fact that tlie mortality rate, which 
is not shown in this study, is liighcr for the colored than for the 
whites. 
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In the degenerative diseases of tlie heart and kidneys we again 
find a marked predominance in the colored race. The case rate is 
more tlian double and the disability rate more tlian tliree times 
those of the whites. Five and nine-tenths per cent of the time lost 
by the colored was from these diseases and onlj^ 1.9 per cent of the 
time lost by the whites. 

The conchisims drawn from tliis stud}’^ are that in this group of 
white and colored males : 

1. The blood pressures of tlie colored are higher tlian tliose of tlie 
whites. 

2. The pressures after 40 years of age advanced more rapidlj'^ in 
the colored race tlian in the white. 

3. Damage to the aortic valve occurs earlier and more frequently 
in tlie colored than in tlie whites. 

4. Albuminuria is more often funetional in tlie white persons, 
and more often indicative of nephritis in tlie colored. 

5. The frequency of illness is the same in botli races. 

6. The recuperative powers of the colored are less tlian tliose of 
tlie whites. 

7. The whites are more susceptible to respiratory and otlier 
infections, to gastrointestinal diseases, especially appendicitis and 
gastric and duodenal ulcers, and to skin diseases, tlian the colored. 

S. The colored men are more susceptible to rheumatic and degen- 
erative diseases than tlie whites. 

9. Venereal diseases and malaria are more prevalent among the 
colored probably because of greater exposure and less prophylaxis. 


STUDIES IN ATHEROSCLEROSIS. 

I. Conditions in CHniiHooD Which Predispose to the 
Early development of Arteriosclerosis.* 

Bv Pearl Zeek, hl.D., 

ASSISTANT PBOFESSOn OF PATHOIAjaV, CINCINNATI, OHIO. 

(From the Dep.irtmcnt of PatIiolog 3 '’, Universitj’ of Cincinnati and General 

Hospital.) 


Whenever the complexities of a subject under investigation 
become so baffling that further progress seems irnpossilile it is 
advisable to return to the simplest manifestations of the proces^c^ 
in question, and there seek out a new method of attack. That is 
what we have tried to do in relation to the centuries-old question 
of arteriosclerosis in studying its occurrence in young individuals. 

* Rend, in part, before the Annual Meeting of the Central State? Pediatric Socictj , 
Cincinnati, Ohio, October 1C, 1931. 
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From January 1, 1925, to January 1, 1931, there were 3072 
autopsies performed on patients dying in the Cincinnati General 
Hospital. Of this number 1070 were under 30 years of age. These 
form the basis for this investigation. The material available for 
study consisted of the following; (1) Microscopic sections, averag- 
ing between 15 and 20 slides on each case, and including sections 
from all the principle viscera; (2) additional gross Zenker material 
and in many cases entire organs preserved in formalin or Kaiserling 
solution; (3) clinical and pathologic reports, the latter including 
both gross and microscopic findings. 

The lesion dealt with in this investigation is the so-called simple 
arteriosclerosis, which begins as a degenerative process in the 
intima. In the early stages it is characterized .by lipoid infiltration, 
in the later stages by fibrous tissue proliferation and calcification. 
There may also be ulceration and thrombosis, particularly when 
the process occurs in large vessels. When arterioles are affected 
they are likely to become occluded during the early stages of the 
process and the later changes may never occur. This report is not 
concerned with vascular changes of inflammatory origin as seen in 
syphilis, rheumatic fever and pyogenic infections. Periarteritis 
nodosa and thromboangiitis obliterans are also excluded. 

A review of the pathologic material in these 1070 cases under 
30 years of age revealed definite atherosclerosis of the aorta, arteries 
or arterioles in 79 cases. This figure does not represent the true 
incidence of atherosclerosis in this series. In many cases there was 
no formalin material available for fat stains. In such instances if 
the atheromatous change was so slight as to be questionable without 
special stains the case was not included. 

Tlie age distribution was found to be as in Table 1 : 


Table 1. — Age Distribution. 


Ako, 

years. 

Total 

number 

studied. 

Definite 

athero- 

sclerosis. 

Chronic 

renal 

lesions. 

Rheumatic 

heart 

disease. 

Diabetes. 

Tu^er- 

culosis. 

No. 

% 

Under 1 . . . . 

476 

7 

1.5 

5 

■1 



1 to 5 ... . 

154 

2 

1.3 

2 




G to 11 . . . . 

66 ’ 

4 

7.1 

2 


... 

1 

12 to 21 . . . . 

14S 

IS 

12.2 

S 


1 


22 to 29 . . . . 

236 

48 

16.1 

27 

mm 

3 

4 


1070 

79 

7.4 

44 

23 

4 

5 


It might be hoped that the 9 cases under 6 years of age would 
furnish very valuable data, in that they would present fewest com- 
plicating factors. However, all of these were found to be of unusual 
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complexity. Not one of them presented a simple diagnostic prob- 
lem. A brief resume of each case follows: 

ISr-29-656, a stillborn, premature, breecli-presentation, forceps delivery 
from a septic mother who died 13 days postpartum with acute pehdc 
peritonitis, bilateral salpingitis and septic lesions in other wscera. The 
baby had petecliial hemorrhages in the viscera and, in addition, chronic 
foci of scarring and active inflammation in the kidnej's. There was slight 
tliickening of the renal arterioles and an area of definite atherosclerosis 
in the pulmonarj" truncus arteriosus. The latter lesion was so marked 
that there was actual narrowing of the lumen at that point. In addition, 
some of the pulmonar 3 " arterioles were thickened, apparently by intimal 
prohferation. 

N-30-119, a stillborn, almost full-term deliver 3 ' foUening premature 
separation of the placenta noth bleeding. Deliver 3 '^ was followed b 3 ' the 
passage of a large, fresh blood clot. The placenta was covered with much 
older clot. The fetal heart was definite^ heard a few hours before deliver 3 ', 
but the child was born dead. There were a few definite atheromatous 
plaques in the pulmonar 3 " and coronar 3 ’- arteries, those in the former vessels 
being macroscopicalb’^ wsible. The lungs were edematous and atelectatic. 
There were a few petecliial hemorrhages in the brain. The onb' other 
important findings were foci of l 3 TOphoc 3 i,ic infiltration and cellular degen- 
eration in the kidne 3 ’s and in the suprarenal medullse. 

N-3(M;16, an infant, aged 6 months, d 3 'ing after a severe attack of 
diarrhea and bilateral otitis media in the late stages of which there was 
marked acidosis and urea retention. (Blood urea nitrogen, _ 105 mg.) 
The onb'' pathologic changes in the kidne 3 ’s were marked toxic swelling 
with extensive lipoid deposition in the tubules. _ Lijioids were also found 
in the tliickened aortic intima and in the splenic arterioles. _ The splenic 
follicles were markedl 3 ' h 3 'poplastic and there was chronic inflammation 
in the pulp. The other findings were: Resolving lobular pneumonia, 
acute ulcerative esophagitis, subacute enterocolitis, earb’’ rickets and a 
terminal pulmonar 3 ' embolus of undetermined origin. 

N-29-356, a bab 3 '’, aged 4 months, d 3 'ing a few' minutes after admission. 
No histor 3 ' was obtained. Autops 3 ’’ findings: Chronic diffuse glomerulo- 
nephritis with marked renal arteriolar sclerosis; slight arteriolar sclerosi.s 
in the spleen, pancreas and liver; confluent lobular pneumonia; marked 
fatt 3 ' infiltration in the liver; chronic periductile inflammation in the 
pancreas. 

N-29-2G1, an infant, aged 10 months, developing convulsions in the 
terminal stage of bilateral otitis media. At autops 3 ' petechial hemorrhages 
were found in the edematous brain and there were to.xic changes in the 
viscera. The right kidne 3 ’ presented a moderate degree of hydronephrosis 
caused b 3 ' what was apparentb’ a congenital constriction in the right ureter. 
In tliis Indnei' there were wedge-shaped areas beneath the capsule winch 
microscopicalb' resembled vcr 3 ' -closeb' arteriolar nephrosclerosis. The 
vessels elsewhere in the kidney's and in the other viscera were not remarkable. 

N-27-31S, an infant, aged 9 months, d 3 'ing with enteritis; no hisfor 3 ' w.as 
obtained. Aufops 3 ' findings; Chronic enteritis, generalized 
lu-perplasia, focal i37nphoc3'tic infiltration in suprarenal medull.T, dehmte 
atheromatous thickening of aortic intima. _ 

N-2G-156, an infant, aged 3 months, d 3 -ing ivith otitis media coinjilicating 
whooping cougli. There was subacute peribronchitis, follicular necrosis 
in the sjfleen, fatty infiltration in the liver and several definite aflieroina- 
tous plaques in the aorta. The sjilenic arterioles had narrowed himina 
aiiparently caused by endothelial proliferation over hx-aliii masses m tneir 
walls. 
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N-28-413, a very complicated case, aged 5 years, having numerous 
congenital abnormalities and many acquired defects. Child had received 
very poor care and had been sick since birth. The most important con- 
ditions found at autops}'^ were: Marked emaciation, hydrocephalus, 
bilateral cataracts, secondary anemia, jaundice, ascites, phimosis, pyelitis, 
all stages of focal nephritis, rickets, dental caries, abscesses in the scalp’’ 
and gastroenteritis. There was arteriolar sclerosis in the Iddneys, spleen, 
liver and thjuoid. Unfortunatel}'^ no section of aorta was saved. 

N-28-237, an infant, aged 17 months, dying with lobular pneumonia 
complicating whooping cough. The white cell count before death reached 
170,000, with 80 per cent lymphocytes. There was marked hjqioplasia 
of the Malpighian corpuscles in the spleen and the central arterioles had 
thickened walls. There was subacute and chronic focal glomerulonephritis 
with early renal arteriolar sclerosis. Many of the renal tubules were 
loaded mth lipoids. Other findings were: Rickets, nodular proliferation 
of glandular tissue in suprarenal medullse, increase in colloid in the thyroid, 
fine diffuse fatty infiltration in the liver. 

Although these 9 cases revealed a great variety of pathologic 
lesions, there were a few points of similarity; (1) Seven of the 
9 presented lesions in the kidneys; the only one of these cases in 
which the blood urea nitrogen was recorded showed marked urea 
retention. (2) Eight of the 9 presented chronic lesions somewhere 
in the body, some of which were certainly present before birth. 
(3) The only other findings which occurred with greater frequency 
in these cases than in the large group without arteriosclerosis were 
hypoplasia of the splenic corpuscles and lesions in the suprarenal 
medullse. 

In the next age group, 6 to 11 years, inclusive, only 4 of the 56 
cases studied presented definite atherosclerotic lesions. 

N-28-286, a child, aged about 9 years, had extensive suppurative pyelo- 
nephritis with marked intimal sclerosis of the medium-sized renal arteries and 
arterioles. The other findings were; Marked fatty invasion of the para- 
thjuoids, chronic splenitis, subacute and chronic laryngitis, fibrosis of the 
thjuoid and pulmonarj’^ edema. 

N-29-577, a child, aged 7 years; was very complicated. The findings 
were as follows; H 3 q)oplasia of the cerebral arteries 'U'ith massive cerebral 
hemorrhage; siclde-cell anemia; generalized Ijonphoid h 3 q)erplasia; h 3 >per- 
plastic bone marrow; acute bronchitis; multiple adenomatous nodules in 
the suprarenals; extensive chronic focal nephritis; atherosclerosis in the 
larger splenic arteries and the aorta; arteriolar sclerosis in the spleen, kidne 3 ’’ 
and appendix. 

N-29-297, a child, aged 7 3 ’^ears, had advanced pulmonar 3 ’- tuberculosis 
with caseation, captation, emphysema and extensive fibrosis. The process 
had extended through some of the vessel walls and lipoids were found in 
the thickened intima. There was focal lymphocytic infiltration in the 
suprarenal medullce. The kidne 3 "s were not remarkable except for toxic 
changes. 

The fourth case in this age group Avas a child, aged 10 years, dying with 
rheumatic pancarditis in wliich there was moderate atherosclerosis of the 
pulmonar 3 * arteries. No section of aorta was saA-ed. 

Of the IS cases A\'itb atherosclerosis dAung betAA’cen the ages of 
12 and 21 A'ears, inclusive, 10 had rheumatic heart disease. Tlie 
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vessels affected in these cases were particularly the pulmonary and 
coronary arteries and the first portion of the aorta. In the cases 
without atherosclerosis dying within this age period there was only 

1 case of rheumatic heart disease and this one died with lobar 
'pneumonia within 2 months of the onset of the rheumatic disease. 

The remaining 8 cases in this age group all had chronic renal 
lesions. Tv'o died of far-advanced arteriolar nephrosclerosis accom- 
panied by generalized small vessel sclerosis. Six others presented 
chronic renal lesions of less severe degree, death having been the 
result of other causes. One of these died in diabetic coma at the age 
of 17 years and presented large atheromatous plaques in the aorta. 
Splenic follicular hypoplasia and suprarenal lesions occurred in 

2 cases each. No other lesion occurred with any notable degree of 
frequency. 

The last age group to be considered consisted of 48 cases dying 
between the ages of 22 and 29' years, inclusive. Althougb these 
were not “pediatric” cases at the time of death, many of the lesions 
showed evidence of origin in childliood, and this fact was often 
verified by the clinical history. 

Here again we find rheumatic heart disease and chronic renal 
disease occurring with striking frequency. Twelve (25 per cent) of 
the 48 atherosclerotic cases had rheumatic heart disease. Only 

I of the nonatherosclerotic cases had rheumatic heart disease. 
This was a woman, aged 28 years, who died following a septic 
abortion, with vegetative endocarditis superimposed upon a mitral 
stenosis, which was believed to be rheumatic in origin. 

Chronic renal lesions occurred in 27 cases of this age group. In 

II of these it was the cause of death, 6 presenting diffuse glomerulo- 
nephritis and 5 advanced arteriolar nephrosclerosis. Sixteen others 
had chronic lesions in the kidneys, but died from other causes (7 
from rheumatic heart disease). Tlie only other pathologic change 
Avhich occurred with any notable frequency in this group consisted 
of lesions in the suprarenal medullte (in 19 cases). In 2 of these 
there were adenomatous nodules, in 1 focal necrosis and in 10 
chronic focal inflammation in the medullje. There was splenic 
follicular hypoplasia in only 4 of this age group. Syphilitic lesions 
were found in 5 cases; tuberculosis was the cause of death in 4. 

Summing up the pathologic findings in these 79 cases, it is readily 
discernible that chronic renal lesions and rheumatic heart disease 
occur with entirely too great a frequency' in this group to be coinci- 
dental. This is further borne out by the fact that in the rheumatic 
cases the atheromatous changes occurred almost exclusively in the 
larger ])ulmonary and coronary arteries and in the ascending aorta, 
while in the nephritic cases vascular lesions were most striking m 
the arterioles of the kidneys. In the rheumatic cases there were also 
atheromatous le.dons in the mural and valvular endocardium wliicti 
closely assimilated the intiinal le.sions in the arteries. 
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Only 4 cases of diabetes mellitus came to autopsy during these 
age periods. All of them had atheromatous lesions in the aorta. 
Joslin/ in 1929, referred to the frequency with which arteriosclerosis 
was found by the Roentgen ray in diabetic children. 

The association of arteriosclerosis with renal lesions in children 
has been described by many investigators, the earliest writers on 
the subject being Gull and Sutton,^ in 1872. 

Pappenheimer, Von Glahn® and others have described arterial 
lesions associated with rheumatic heart disease, but the changes 
which they describe are not the same as the atheromatous lesions 
dealt with in this study. 

Whether or not the lesions encountered in the spleen and supra- 
renals have any direct relationship to arteriosclerosis has not been 
ascertained. They certainly occurred with a considerably greater 
frequency in the atherosclerotic cases than in the nonatherosclerotic 
cases of the younger age groups. 

In 5 cases of far-advanced pulmonary tuberculosis with fibrosis 
and emphj^sema of the lungs atheromatous changes were found 
almost exclusively in the pulmonary vessels. However, there were 
many cases of tuberculosis in which no atheromatous changes were 
found. 

In everjf one of the 79 cases presenting atherosclerosis chronic 
lesions were found in one or more of the viscera, irrespective of the 
age of the patient. 

A discussion of arteriosclerosis in children would be incomplete 
without reference to the large amount of experimental work being 
done at present on the subject of hypervitaminosis. It has been 
conclusively demonstrated experimentallj' that marked vascular 
changes with calcification are produced by toxic doses of irradiated 
ergosterol. Tliat the calcification in the vessels is preceded by 
lipoid deposition and is identical with the process of atherosclerosis 
in human beings, has not been so unquestionably proven, although 
certain investigators claim to have demonstrated the similarity of 
these lesions by giving less toxic doses, thereby slowing up the 
process so that the early precalcification stages could be observed. 
Shelling'^ believes that the toxicity of viosterol depends upon the 
following factors; (1) Differences in the potency of the irradiated 
product; (2) age of the recipient; (3) length of time of administration; 
(4) character' of the diet in regard to its content of calcium and 
phosphorus. It is not known at present whether administration 
of any of the irradiated products on the market has ever produced 
vascular lesions in children. It is commonly believed by practi- 
tioners and firmly assured by drug houses that therapeutic doses 
are not harmful. However, caution demands: (1) That adminis- 
tration be kept within theliands of a physician; (2) that in the deter- 
mination of dosage such factors as diet, age of the patient and 
degree of need for the irradiated product be carefully considered. 
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Conclusions. 1. A review of 1070 consecutive autopsies on indi- 
viduals under 30 years of age revealed atherosclerosis occurring 
with^ far greater frequency in connection with certain disease 
conditions than with others. 

2. Rheumatic heart disease was almost invariably accompanied 
by atheromatous changes in the aorta, pulmonary or coronary 
arteries. 

3. All of the 4 diabetic cases presented atherosclerosis of the 
aorta. 

4. Chronic renal lesions were found in 34 of the 52 nondiabetic 
nonrheumatic cases which presented atherosclerosis, and were 
present also in 10 of the 23 rheumatic cases. The renal arterioles 
were the vessels most frequently involved in these cases. • 

5. The only other pathologic lesions which occurred with notable 
frequencj'' in the atherosclerotic group were: (1) Focal lesions in 
the suprarenal medullse and (2) hj'-poplasia of the Malpighian cor- 
puscles in the spleen. 
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STUDIES IN ATHEEOSCI.EROSIS. 
n. Atheroma and Its Sequel.® in Eheumatic Heart Disease. 
By Pearl Zeek, AI.D., 

ASSISTANT PROFESSOn OF PATHOLOGY, 

CINCINNATI, OHIO. 

(From the Department of Pathology, University of Cincinnati and Gencr.al 

Hospital.) 


In the previous paper the strikingly regular association of some 
degree of atheroma with rheumatic heart disease was brought out. 
With the hope that an investigation of this association might shed 
some light on the subject of atherosclerosis, the clinic and patho- 
logic material on all cases of rheumatic fever which came to autopsy 
during the last 0’. years has been collected and analyzed. . 

For this report only cases of undoubted rheumatic origin ha%c 
been includcfl. These numbered 02 (of 3372 autopsies), in eacJi o 
which either tyjiical active rheumatic lesions were found at nutop>> > 
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or, in the inactive cases, a typical ^rheumatic history was obtained. 
The criterion for the former was the presence of verrucous endo- 
carditis, not showing bacteria by the ordinary methods, accompan- 
ied by Aschoff nodules in the myocardium and usually associated 
with a pericarditis. A “typical rheumatic history” included signs 
and symptoms of cardiac disease accompanying or pi’omptly follow- 
ing an attack of acute polyarthritis. The cases ranged in age from 
7 to 66 years, but most of them were under 40 years of age at death. 
There were 36 males and 26 females, 39 white and 23 colored. 
Twenty-one cases died as a direct result of the cardiac lesions with- 
out any complication other than severe decompensation. The 
immediate causes of death in the other 41 cases are found in Table 1 : 

Table 1.— Causes op Death. 

Number 
of cases. 


Superimposed acute vegetative endocarditis 13 

Lobular pneumonia 6 

Lobar pneumonia 4 

Pulmonary embolus (right atrial thrombosis) 4 

Extensive mural thrombosis (left ventricular tlmombi, 2; left 

atrial thrombi, 1) . . 3 

Cerebral embolus 2 

Collapse of left lung 2 

Coronary occlusion 1 

Diffuse glomerulonephritis with uremia 1 

Septic abortion 2 

Ruptured appendix 1 

Cirrhosis of liver (with ruptured esophageal varices) .... 1 

Subarachnoid hemorrhage of undetermined origin 1 

Total 41 


Methods. In each of the 62 cases there were available for study a patho- 
logic report, microscopic sections stained with hematoxylin and eosin, the 
original paraffin blocks and extra Zenker material kept in dilute alcohol. 
In a considerable number of cases the entire heart and occasionally portions 
of other organs had been preserved in formahn or Kaiserling solution and 
were available for study. The fat stains used on the latter were (a) Herz- 
heimer’s Scharlach made up with caustic soda, and (b) osmic acid, 
both before and after treating the sections with potassium dichromate. 
It was found that by slightlj'’ inodif,ving the usual osmic acid technique 
the potted Zenker material permitted a demonstration of lipoids almost 
as constantly and clearly as the osmic acid-potassium dichromate technique 
on formalin material. Exidently the dichromate in the Zenker solution 
fixes the lipoids in such a w^ay that they are not entirely dissolved hy alcohol 
of GO to 80 per cent concentration even after 6 3 ^ears. 

Generalized arteriosclerosis xvortby of note was found in only 
15 cases and 12 of these were past 40 years of age. One of the 
other 3 w^as 35 years of age and had liypertension. The other 2 
were 17 and 33 years of age, respectively. 

The incidence of fitheroma in the aorta, coronary., arteries and 
pulmonary arteries in tliese 62 cases of rheumatic heart disease is 
found in Table 2. 

VOL. lS-1, xo. 3. — sr.PTKMBEn, 1032 13 
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Table 2.— Incidence oe Atheroma in Rheu-matic Heart Disease. 


Degree of 
atbcroma. 

Marked , 
Moderate 
Slight . 
None 

No section 


Aorta. 

Coronary 

Pulmonarj* 

orterios. 

arlcrips. 

le 

12 

9 

31 

IS 

18 

9 

14 

20 

2 

13 

12 

4 

5 

3 


The criteria employed for the various degrees of atheroma were as follows; 

“Marked” — large, well-formed or numerous atheromatous plaques, or 
atheroma with calcification. 

“Moderate" — numerous atheromatous patches, or small plaques not 
calcified. 

“ Slight — definite atheromatous infiltration' but no well-formed 
plaques or calcification. 

“None” — no etddence of atheroma in the intima (in most of the cases 
in this category 011131 1 or 2 nonselected sections were available). 


The incidence of atheroma in the various age groups is found in 
Table 3: 


Table 3. — Incidence or Atheroma'by Age Grouts. 


Age. 

Total 
num- 
ber of 
cases. 

Marked 

atheroma. 

Moderate 

othcroino. 

SHebt 

atheroma. 

No 

atheroma. 

No 

sections. 

Aorta. 

Coronary. 

1 

sr 

(L 

Aorta. 

U 

d 

c 

o 

o 

O 

b 

a 

c 

o 

B 

*5 

p. 

Aorta. 

Coronary. 

Pulmonary, 

Aorta. 

Coronary. 

K 

Q 

0 

rH 

Aorta. 

Coronary, 

c 

0 

B 

10 jTs. or less 

2 

0 

0 

0 

1 

0 

1 

0 

1 

1 

0 

2 

0 

1 

0 

0 

11 to 20 . . 

10 

2 

O 

1 

1 

3 

2 

o 

3 

2 

0 

1 

4 



1 

21 to 30 . . 

10 

2 

1 

1 

13 

3 

3 

1 

4 

9 

0 

7 

■ 3 

0 

1 

0 

31 to 40 . . 

11 

0 

1 

0 

6 

3 

4 

3 

5 

3 

1 

1 

o 

1 

1 


41 to 50 . . 

11 

5 

1 

3 

5 

7 

5 

0 

1 

3 

1 

1 

3 

0 

2 

0 

51 to GO . . 

10 

5 

5 

«> 

5 

o 

3 

0 

0 

2 

0 

O 

0 

0 

0 

0 

61 to 70 . 

2 

2 

2 

2 

0 

0 

0 

0 


5 

0 

6 

0 

0 

0 

0 

Totals 

02 

10 

12 

o' 



18 

9 

14 j 20 

o 

13 

12 

4 



5 

3 


It is to be noted that of 2S cases of rheumatic heart disease in 
whicli death from an.v cause occurred before 31 .vears of age 25 
presented some degree of atheroma in the aorta. In 19 of these 
there were ivell-defined plaques (atlieroma in the deep intima with 
superimposed fibrous tissue proliferation). In 4 eases the plaques 
were large or numerous and some eontained caleium. Two of these 
4 cases were under 20 years of age. Seventeen of 2S eases also had 
demonstrable atheroma in the coronar3' arteries, marked in 3 casc> 
and of moderate degree in G. TIic pulmonar3’ arteries were athero- 
matous in 20 of the 28 cases, rnarkedlj' so iq 2 of them and onli 

moderately in G. , . • i d 

The question which is raised h.v these observations is whcttier 
or not there is an.v relation, other than coincidence, between t le 
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rheumatic heart disease and the early development of atherosclerosis. 
That atheroma occurs in the young unassociated with rheumatic 
heart disease has been established by many investigators." This 
group of cases, however, presents a higher incidence of atheromatous 
changes in the locations noted than has been reported hitherto for 
the same age group with death from any cause. 

There are passing references in the literature to the occurrence of 
lipoid deposits both inside and outside of vessel, walls in rheumatic 
fever. In his review of the pathology of rheumatic fever, in 1926, 
Sachs'* quotes Baehr: "The lime and cholesterin deposits often 
seen in such vascular lesions are evidence of an atherosclerotic 
process which has occurred here much more rapidly and far more 
extensively than elsewhere in the vascular system because of the 
unusual degree of mechanical strain to which such an abnormal 
vahm is subjected. The destruction of elastica or disarrangement of 
elastic fibrils as a result of the original inflammatory process evi- 
dently results in increased replacement fibrosis and atheroma, as it 
would elsewhere in the cardiovascular apparatus.” Sachs remarks: 
" Further studies are required to elucidate the precise role of chronic 
inflammation and the factor of strain in the production of rheumatic 
chronic valvular disease.” Pappenheimer and Von Glahn^ mention 
atheromatous changes only to assure the reader that the lesions 
they are describing are not those of atherosclerosis. 

It should be emphasized that the pathologic changes discussed 
here are not the lesions of rheumatic fever in the vessel walls de- 
scribed by Klotz, Pappenheimer, Von Glahn and others. This 
present report, in no instance, includes under the term “athero- 
sclerosis” those lesions definitely inflammatory in nature so char- 
acteristic of rheumatic disease in the vascular tree. Such lesions 
were found in the great majority of the above 62 cases. The 
atheromatous changes have not seemed to be particularly related to 
them, although they frequently occur together in the larger vessels. 
In the arterioles, however, particularly those at the base of rheumatic 
valves, which so frequently present proliferative endarteritis, no 
lipoids have been found. 

Von Glahn,"’ Stewart and Branch (cited by Von Glahn) and 
others have mentioned the occasional deposition of calcium salts 
in rheumatic lesions. Winkelstein (cited by Sachs) reported calci- 
fication and ossification of the pericardium in a case of purulent 
pericarditis complicating rheumatic heart disease. Since calcifica- 
tion of bloodvessels is usually preceded by atheroma it was consid- 
ered worth while to investigate the endocardial lesions with special 
reference to lipoid changes. 

In no case was calcification of the endocardium encountered 
without demonstrable lipoid changes in surrounding areas. In fact, 
the calcium salts often appeared to be plastered on top of masses 
of lipoids (Fig. 5). Lipoids, however, were often found without 



Table 4. — Corhelatiok op Catidiac Lesion With Degree op Atherojia. 




o 


a 

•TH C5 W 

Si-H i3 

tJ c ?'a 

iS o 


^ Ci aa 
-R 0) 
rt J3 

TJ-a 

§>g« 

■S 0 ^ 

c « 

C3 

w w Cj 

3 P 

0 0 03 

^.S S 

s"° 

m 

0 

"D 

q 

01 


— — 


*q 

r- 

•R 

0 

« c 

« 


0 



I £f S 

tfj.o 0,fj 

cn ’X3 

. O rt 

CTllr} w 

;g rt b3.S 


o 

c ° . 

t 

-otj g 

w 3-r 


^ C 
3 q 2 
^ a O-r; 

O 


• vj n 

•a a.-S 

a § ^ « 

t S -3 
n-a a 

O CJ 
CO 


V. 

a> >5 

^'5 '2 

^ S? i? 

o a> o 

CO 


• •* ^*> • ■. c3 (v 

.S.t? 03 O 

s-^s- 11 ’^ 

Ifggn « 


o43^~ -g 

S H'S o •§ 

«J fa « o 
q t- R R 
^ rj»c 

^ *R 03 


Xi to 
O C 
R’fa 

R 

cj q 

S ^ • 
” c fco 
. =J P 

CO 


S'^ o £?''5't3 
w-5^ R.i p 

CJ R c; -R H 

, fa rt o o i; 

^ S " « 2 


q — R 
o g 


P 

0 

tc 

X} 

Q 






« 

0 


P 


S 

0 

c 

‘ Years 

'Early 

chiidh 

» 

5 

c 

« p 

R R 

0 ^ 

> P 

ft 

R 

0 

- ' 

' - ■ ■ 

R 

0 


0 r^ 
CO 

0 


ifclle 

c S c> fa g 

^ « rt - ,fa 


•*-» w3 ^ 
rt^** 
o t> »: 

C. :; R 03 

JS p-r 
^ c >1 ii 

' o 


•a -2 

.£05 M 

^ r .5; 
0 O >» K P _ 

a c c »- a 2 
^ - g g g-§ 
? “ S >-.0 a 


2 H 0= . 

*^•■•0-3 0: 

o -- ."S c 


2 • .0 

^ 'A 


•a £ 5 
A 

a o 

n t'- 

. ' " r j') 


Y f- - ' 2 

I p / i*. 


(SGI } 



362 


ZEEK; STUDIES IM ATHEROSCLEROSIS 

calcium^ salts being present. Frequentlj' the lipoid droplets oc- 
curred in parallel rows, apparently following the course of degen- 
erating elastic fibers. Tliis appearance has been' noticed frequently 
in atheromatous aortas. .At other times the droplets occurred 
inside endothelial cells, particularly those covering the ventricular 
surface of the mitral vab’e (Fig. 3). Lipoid changes were observed 
not only in the vahuilar endocardium but also in the lining of the 
left atrium, most frequently in the elastic layer of areas involved in 
rheumatic endocarditis. 

These lipoids stained readily with Scharlach R and with osmic 
acid. They were found to be doubly retractile under the polarizmg 
microscope. Occasionally cholesterin crystals were present in the 
lipoid masses. These remained unstained by the Zenker-osmic acid 
teclmique (Fig. 4). By none of the methods employed could any 
difference be detected between the atheromatous changes occurring 
in the endocardium of young individuals suffering from rheumatic 
heart disease, and those changes in the aorta which are commonly 
found in much older individuals. 

In Table 4 the degree of atheroma is checked against the extent 
and duration of cardiac involvement and the age of the patient. 

Just as there is no constant relationship between the extent of the 
cardiac lesions and the dvuation of the rheumatic disease, so the 
.degree of atheroma cannot be predicted from these facts. TJndoubt- ' 
edly that elusive quality called individual susceptibility plays a 
large rOle in the develojiment of atheroma in rheumatic disease. A 
familial, if not actually an hereditary factor, has long been suspected 
in both rlieumatic disease and atherosclerosis. Nevertheless, the 
degree of atheroma in many of these cases can be seen to correspond 
more or less to the severity of the disease as judged by tbe other 
data given in the table. 

At just which stage of the disease the atheromatous changes 
begin is uncertain. ' In Case N-31-300, aged 7 years, and having 
a reliable history of rheumatic disease of not more than 3 months 
duration with cardiac involvement for a much briefer period, there 
were a few yellow plaques in the ascending aorta large enough to 
be easily visible to the. naked eye. Tliere was no valvvilar stenosis, 
yet lipoids were readily demonstrable microscojiically in the jnil" 
monary arteries. Case N-31-71, a much older patient, hut witli 
lc.sious very similar to those of the jueceding case, presented about 
the same degree of atheroma in the aorta and pulmonary artcncs. 

Negative or inconsiderable findings of atheroma in the preceding 
tables ])Ossess relatively little significance berausc the only scction.s 
a\ ailal)lc in many of tlicsc case.s were taken merely as a matter of 
routine, without jjarticular regard for ntberomatons plaques, and 
those were stored later in alcohol. That atiicroma in rheiimattc 
disease i.s even more frequent and more marked than indicated m 
the almve tables has been jirovcn by autopsies perforineil since the 
beginning of tbi.s investigation. 




Fig. 2. — Aorta ivith intima loaded -w-ith lipoids. Note elastica interna. Case 
N-20-332, aged IG years. Zenker-osmic Giemsa. 



Fig. S. Mitral valve with very early lipoid infiltration. Note lipoids inside endothe- 
lial cells. Case N-31-71, aged 26 years. Zenker-osmic Giemsa. 












Fig. 5. — ^litral valve with lipoid infiltration and extensive calcifirntion, 
]Sr-3i-69, aged 37 years. Scliarlnch R — no counterstain used. 
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Because of the difficulties in obtaining reliable "negative” 
material, control cases are presented here witli some reservation. 
It may be stated with assurance, however, that in the hundreds of 
cases under 30 years of age which have been examined microscopic- 
ally for atheroma, and material from which has been preserved in 
a ‘similar manner, the incidence of atheroma, in the group as a 
whole, is decidedly lower than that in the rlieumatic cases. 

There are 2 cases, however, which will be cited because of their 
particular value as controls. 

Case Abstracts. N-29-399, a white girl, aged 11 years, suffered a severe 
abrasion over the right e3’'e. Subsequentb’' she developed hemobdic strep- 
tococcus septicemia and died 6 weeks after the accident. The autopsj'' find- 
ings were multiple abscesses in the viscera with streptococcus vegetations 
on the mitral and tricuspid valves, with septic pulmonarj’’ infarcts. No 
evidence of atheroma, either gross or microscopic, was found anjnvhere. 
A reliable history and a complete autopsy presented no evidence of rheu- 
matic disease. 

N-31-87, a negro, aged 30 j^ears, was admitted to the hospital complain- 
ing of painful, swollen joints of 2 weeks’ duration. He had never had a 
previous attack, but had suffered from tonsillitis for years. Physical 
examination was essentially negative except for the signs of acute polj’-- 
arthritis involving both anldes, the right wrist and right shoulder. Shortly 
after admission the patient developed lobar pneumonia and died. At no 
time were there any signs or sjrmptoms of rheumatic heart disease. The 
autopsy findings were essentially negative _ except for lobar pneumonia 
and acute polyarthritis. No rheumatic lesions were found in the heart 
and there was no evidence of atheroma either gross or microscopic. 

Is atheroma in rheumatic disease a transient phenomenon or is 
it progressi^^e? Whether or not the lipoids are ever reabsorbed 
has never been determined. However, one fact established beyond 
any doubt is that there is a decided tendency for atheromatous 
areas to become calcified. Case N--31-69 Avas under observation 
and treatment for over 2 years. The course of the rheumatic disease 
was carefully studied as it progressed from valve to valve. At 
autopsy the location of the calcified areas on both the mitral and 
aortic valves was demonstrably in atheromatous lesions (Fig. 5). 
It Avas this case which furnished the first convincing link betAveen 
the suspicion and the proof that calcified stenotic valves found in 
adults are rheumatic in origin. This subject Avill be discussed more 
fully in a subsequent report. 

Are the lipoid deposits in rheumatic heart disease limited to 
valvular endocardium and the intima of the aorta, coronary and 
pulmonary arteries? In these 28 cases under 31 years of age no 
other A’essels Avere affected Avith any regularity. In a considerable 
number of patients dying during an actiA'e rheumatic attack, an 
acute or subacute polyserositis AA'as fomid, and in some of these 
there Avcre remarkable lipoid dejiosits beneath the exudate, in the 
splenic capsule, in the pleura and. in 1 case, Avithin and beneath 
the mesothelial cells of the uterine peritoneum. In some of these 
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same cases there were considei’able lipoid deposits in the tubular 
epithelium of Henle’s loops in the kidney. 

hlfiny other questions have been raised by these observations 
which cannot be answered at the present time. I^diy do atheroma- 
tous changes occur particularly in mesodermic tissues? does 

rheumatic disease have in common with the relatively few otlier 
conditions which are found to predispose to the early development 
of atherosclerosis? 

Summary. 1. Sixty-two cases of rheumatic heart disease have 
been analyzed with reference to the incidence of atheroma, par- 
ticularly in the aorta, coronary and pulmonary arteries. 

2. In 28 cases under 31 years of age the degree of atheroma has 
been compared with the duration and extent of the cardiac lesions. 

3. Kheumatic heart disease has been found to predispose to the 
early development of atheromatous lesions in the aorta, pulmonary 
and coronary arteries, and also in the A-alvular and left atrial endo- 
.cardium. Lipoid deposits also have been found, in some cases, in 
thCj inflamed serous membranes and in certain renal tubules. 

4. Lipoid deposition has seemed to begin, soon after the onset 
of cardiac disease, and, in a very general way, has paralleled in 
degree the cardiac lesions. 

5. The atheromatous changes, in many cases, have been progres- 
sive, leading to calcification and, when in the valvular endocardium, 
accentuated stenosis. 
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THE PROGNOSTIC VALUE OF REPEATED BLOOD CULTURES IN 
PNEUMOCOCCUS LOBAR PNEUMONIA. 

By K. R. Kocii, hl.D., 

BAcrnnioLooisT to westcrs rENNsynvANiA iiospitai., riTTsnonan, pa. 

(From the Institute of Pathologj', The Western Pennsyh'ania Hospit.al.) 

Ik acute infectious diseases such as pneumococcus lobar jmeu- 
inonia the demonsti-ation of a bacteremia by blood culture.-, is of 
clinical value only under two conditions: (1) Tlie iiifonnation 
gained should be of benefit to the patient and the physician; (-j 
the culture method should not be comiilicatcd and yield rt-.'^ulb 
within IS hours or less. While knowletlgc concerning the 
is not necessarily valuable per se, it becomes it matter of neiim e 
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practical interest, when the efficiency of a mode of treatment is to 
be evaluated. 

Eeports on the incidence of bacteremia in lobar pneumonia vary. 
Rosenow reported the presence of bacteria in the blood stream in 
91 per cent of a series of patients, while other authors cultivated 
pneumococci in but 20 to 30 per cent of their patients. 

The presence of a few bacteria in blood samples taken at frequent 
intervals and cultivated by refined metliods should certainly be dis- 
tinguished from a bacteremia readilj'- shown in 1 or 2 cc. of blood. 
Some years ago it was pointed out by Sutton and Sevier,^ and later 
again by Rosenblueth,’ that for comparison purposes the separation 
of patients by blood culture into positive and negative groups is too 
arbitrary and ignores the degree of bacterial invasion, which is 
really the more important factor. 

In the present investigation an attempt has been made to deter- 
mine by a simple technique requiring small amounts of blood the 
degree of pneumococcus blood stream invasion and its changes in 
patients admitted to the hospital. 

Method. The blood culture method consisted of inoculating 2 cc. of 
whole blood into 50 cc. glucose gh’-cerophosphate broth at the bedside 
of the patient. At the same time an agar plate was poured with 1 cc. of 
patient’s blood. Blood was always obtained from the same arm vein. 

The glycerophosphate medium is prepared as follows: To veal-heart 
infusion add 1 per cent Difco peptone, 0.5 per cent NaCl and 1 per cent 
sodium glycerophosphate (anhydrous, powdered, Mallinckrodt). Boil for 
1 hour, filter, autoclave for 20 minutes at 15 pounds’ pressure and add 
1 per cent glucose in sterile solution. The addition of glyceropho-sphate 
serves three purposes: The reaction of the medium is automatically 
brought to pH 6.S to 6.9, no titration being necessary; the substance acts 
as a buffer and enriches the medium b}’’ its content of glycerin. Disodium 
glycerophosphate as a buffer was introduced b}’’ Mellon, Acree, el al.^ in 1921, 
and has proved its value as indicated during the interval. Moreover, this 
broth is more resistant to hj'drogen-ion change when autoclaved at pH S 
than are media buffered with other phosphates. In addition, calcium and 
magnesium salts of glycerophosphate are soluble. 

Pneumococci present in the blood stream to such a degree that one or 
more organisms appear on the blood plate inoculated with 1 cc. of patient’s 
blood grow with a definite and characteristic change of the broth during 
16 hours’ incubation at 37° C. The medium becomes turbid throughout 
and has a dark greenish-brown color. If the degree of bacteremia is small, 
and no colonics are seen on the plate, the characteristic changes of the 
medium appear after 24 to 72 hours’ incubation. E.vperience has shown 
us that the blood culture can be considered sterile if no growth appears 
after 72 hours’ incubation. 

The upper layer of a positive culture (or a centrifuged specimen, if the 
culture was shaken up) is used for the determination of the pneumococcus 
type. Distinct and specific precipitation takes place with tj-pe precipitin 
serum in a water bath at 56° C. within 1- to 10 minutes or often even at 
room temperature without incubation, if the tubes containing the culture- 
serum mixture are shaken for a few minutes. It hai)pened in several 
instances that the blood culture precipitated T>T)es I or II serum, while 
repeated sputum examinations from the same patient jdelded only TjiJc IV 
pneumococcus. But it was never observed that the blood culture was 
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Tjye we recovered T 3 'pes I or II from the sputum of the same 

patient. Diagnostic sera varj^ in their flocculation ability to a consider- 
able degree; a verj^ satisfactorj* serum was prepared in rabbits by the 
method descnbed by Cole and Moore.^ 



Chajit I. — P. C., a -n-hito man, admitted to the liospital with pnpumococpus TiTx> 

lobar pneumonia. Columns indicate degree of bacteremia. The patient dcveloix^d 
sj’mptoms of meningitis on the Gth day and died 24 hours later of pneumococcus 
meningitis. 

Results. This report is based upon tlie examination of blood 
cultures taken from 139 pneumococcus pneumonia patients during 
the first five months of 1931. Symptomatic treatment varied and 
followed the generallt' recognized procedures of therapy, although 
none of the patients was treated with antipncumococcus serum. 
From 45 patients a positive blood culture was obtained in one or 
more instances. A percentage of 32.4 per cent positive blood cul- 
tures com])ares fa^•orabl,v with the results obtained b.v other authors 
(Rosenhlueth, 22.4 per cent; Schottiuueller, 23 per cent; Cole, 27 
per cent; Cecil, 29.7 per cent; MacLachlan, Kastlin, Lynch, 29.7 
])cr cent. It seems justifiable to conclude that the technique uscrl 
in this investigation is not less efficient than other methods, although 
the culture medium used is .slightly acid. The mortality rate in 
our patients with po.sitive blood cultures was 75 per cent. Cecil 
reported 7S per cent; Cole, 07 per cent; Rosenhlueth, S.) per cent; 
hlacLachlan, Kastlin and Lynch, 73 per cent. Tite dhtribufion 
of tvpes was as follows: Positive blood cultures: Ij'pe J, lb, 
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Type II, 22; Type W, 5. In patients with negative blood cultures 
sputum examinations yielded Tj’pe II as often as Type 1. Although 
Type III was not observed during the season, the incidence of 
positive blood cultures and the mortality rate in such patients cor- 
respond well with data furnished by several authors. The series 
under observation can, therefore, be considered as representing 
average cases. 

'\^^lenever a patient was admitted to the hospital with the diag- 
nosis of pneumonia a blood culture was obtained by the method 
mentioned above. The degree of bacteremia, when present, was 
determined by counting the number of bacteria on the agar plate 
inoculated with 1 cc. of patient’s blood. From the patients show- 
ing a bacteremia at admission daily blood cultures were obtained 
until the change in the degree of bacteremia was clearly indicated 
or the blood stream became sterile. From the series of 45 patients 
with a positive blood culture 14 were eliminated from consideration, 
because only 1 blood culture was obtained. Most of them died, 
before a second blood culture could be secured. 

It was found that 20 patients showed an increasing or stationary 
number of pneumococci in the blood stream. None of the patients 
survived; the mortality in these patients was 100 per cent irrespec- 
tive of the stage of the disease, the time of admission to the hospital 
or the degree of bacteremia, when the first blood culture was taken. 

The increasing degree of bacteremia predicted a fatal outcome, 
from 1 to 10 days preceding death. That the increasing number of 
bacteria in the blood stream can be a more definite indicator of the 
prognosis than the general reaction of the patient is illustrated in 
the chart of the patient F. C. The patient died on the fourth day 
after the increase of bacteremia had been demonstrated. 

Table 1.— Patients with ax Increasing or Stationary Degree of Bacteria. 


I Day of disoage. 

Tj-po- Name. I Ago. | On.set. 
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I’igurcs designate number of pneumococci per 1 cc. of blooti. D = Doatii. 
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In 11 patients the degree of bacteremia decreased from day to 
day; 2 patients died. (mortality, 17 per cent). 


Table 2. — Patients with a Decreasing Bacteremia. 


Tj^pe. 

Name. 

Age. 

Onset. 
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Tigurea designate number of pnouniococoi per 1 cc. of blood. D =^I)catb. 


. In-l patient, A. S., aged 60 years, we observed a decrease from 
50 organisms in' 1 cc. of blood to 25 in the second blood culture and 
no growth in a third blood culture; the patient failed to show clinical 
improvement; a bacteremia reoccurred later and at autopsy it was 
found that the patient had developed a pneumococcus endocarditis. 

It is interesting to note that in none of the patients with a decreas- 
ing number of pneumococci in the blood stream and recovering from 
the infection the initial bacterial count exceeded 30 colonies per 
1 cc. of blood. Consideruig the possible technical errors in adding 
the exact amount of 1 cc. of blood to the agar plate, this figure con- 
firms what Rosenblueth- reported previously. “We have not seen 
recovery in any serum untreated patient with more than 28 colonies 
per 1 cc. of blood.” The experience that none of the patients with 
more than 30 organisms in the blood stream survives suggests that 
at least in the stage where the organisms enter the blood stream the 
number of organisms rather than variations in the virulence of t le 
individual strains plays the major part in breaking down the 
resistance of the patient. Such consistence in the maximum degree 
of bacteremia which a patient can overcome could not exist if m 
virulence of the pneumococci would dificr materially. Hus obseri a- 
tion substantiates experimental findings of IWiittle® and of Guuc e 

and Wasu,6 who tested the virulence of pneumococcus striuns 
recoi'ered from the sputum and empyemas of Tyies I and 11 o ar 
pneumonias. They found that such pneumococci are uniformly 
highly virulent. The relationship of the number of i)actcria m ttie 
hlooci stream to resistance suggests further that the active factor, 
leading to tlie fatal outcome, is not an e.xotoxin, but either a so- 
called endotoxin or toxic products deriveil from the action o 
linemnococci upon body tissues. 
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TabijE 3.— Relation of Stage of Pneumonia, M''hen Bacteremia m"as First 
Demonstrated to Trend of Bacteremia. 

Bacteremia first demonstrated 
« after onset of pneumonia. 


Within 1 to 3 

days. After 3 days. 


Number of patients %vith 


I Increasing bacteremia 
\ Decreasing bacteremia 


0 

12 


14 

1 


Table 4.— Distribution of Pneumococcus Types Among Patients SnotviNG 
AN Increasing and Decreasing Bacteremia. 


Number of patients with 


/ Increasing bacteremia . 
\ Decreasing bacteremia 


Pneumococcus types. 

I. II. IV. 

.10 9 1 

, 2 10 1 


When the patients are listed according to the stage of disease at 
admission to the hospital it is found that a bacteremia with an 
increasing number of bacteria occurs more often after the third day 
of disease, while the patient, who has a decreasing bacteremia has 
the bacteremia in the early stages of the disease. Type I pneumo- 
coccus showed more tendency to increase than to decrease in our 
series. However, all these factors are less constant and of lesser 
value for predicting a prognosis than a determination of the degree of 
bacterial invasion and its trend. In most patients with a positive 
blood culture and a bacterial count below 30 organisms per 1 cc. of 
blood a second blood culture taken within 24 hours after the first 
one indicates clearly the change in the degree of bacteremia. 

Summary. 1. The degree of bacteremia and its course have been 
determined by a simplified repeated blood culture method in a 
number of pneumococcus pneumonia patients, not treated with 
antipneumococcus serum. The method employed requires 3 cc. of 
blood and gives results within 16 hours, if the degree of bacteremia 
is one or more organisms per 1 cc. of blood. 

2. Of 20 patients who had an increasing or stationary degree of 
bactei'emia none survived. 

3. In the series of 12 patients in whom the bacteremia decreased 
and disappeared 10 recovered. 

4. In none of the patients who overcame the infection did the 
maximum degree of bacteremia exceed 30 organisms per 1 cc. of 
blood at any time. 
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INTERNAL DRAINAGE. ' 

A Factor in the Production of Postoperative Massive 
Collapse op the Lung (Pulmonary Atelectasis). 

• Suggestions as to Prevention .and Treatment. 

By William B. Faulkner, Jr.,* 

ASSISTANT' CLINICAIi PROFESSOK OF S0RGERT, OKI^'ERSITy OF CAUFORNIA MEDICAL 
school; visiting surgeon, UNU'ERSITY hospital, 

AND 

Edward C. Faulkner, f 

ASSOCIATE IN THORACIC SURGERY, ST. MARY*S HOSPITAL, 

SAN FRANCISCO, CALIF. 

. Any tlieory which is offered to explain the production of post- 
operative massive collapse of the lung must account satisfactorily 
for the varied onset of the condition, diversity of signs and symp- 
toms, predilection of sites, extensiveness, migrations, recurrences 
and response to various treatments. 

The study of atelectasis as it has occurred botli following and 
independent of surgical procedures leads us to believe that the cause 
and entire clinical picture can be explained on a combined mechan- 
ical and infectious basis. It is due to the presence of e.xcess intra- 
bronchial secretions and the influence of “internal drainage” upon 
these secretions. 

By internal drainage, we mean the spillmg of material from place 
to place within the tracheobrondiial tree. Such spilling actually 
occurs, follows definite laws, spreads infection, obstructs bronchi 
and interferes with the air flow to tlie lung. This has been proved 
repeatedly by physical examination, Roentgen ray, iodized oil 
injection, bronchoscopic inspection, operati\'e findings and autopsy 
examination' Figs. 1 to 4. 

The sites at which tlie intrabronchial secretions collect, manifest 
abnormal physical findings and produce pulmonary atelectasis arc 
dependent on: the amount, virulence and viscosity of tlie secre- 
tions; the relative position of tlie various bronchial openings; the 
course of the brondiial stems; the posture of tlie patient; and the 
length of time that the patient remains in a given position. 

Source of Excess Intrabronchial Secretions. In patients with jiid- 
nionary tuberculosis, asthma, bronchiectasis and pulmonary ab- 
scesses, excess secretion or exudate is already within the trachea 
and bronchi before any type of surgical intervention is institu- 
ted; but in those who have had no previous pulmonary disease, 
the secretions arc aspirated from the mouth and nasopliarnix dur- 

* From the Department of .SurRcry, University of California XIcclie.al School. 

t From the Thoracic Surwcal Department of St. Mary's Ilospit.ai. 
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ing and immediately following the operation. This aspiration is 
more common than is generally supposed and can occur with all 
types of anesthesia or even in the .unanesthetized. 

Evidence of Aspiration. Contrary to general opinion, the cough 
reflex is rather ineflicient in prohibiting the entrance of foreign 
material into the trachea and bronchi; for iodized oil can be intro- 
duced through the mouth into the lungs of unanesthetized patients, 
and lipiodol instilled into the nares during sleep is found in the 
bronchi on Roentgen examination the following morning.® The 
observations of Mandelbaum,® which were confirmed by us, add 
further evidence regarding the frequency of aspiration in the unan- 
esthetized. He noted on bronchoscopic examination that the bron- 
chial mucous membrane was definitely stained after dye had been 
introduced into the nares of wide awake and unanesthetized patients 
8 to 10 hours previously. The high incidence of aspiration during 
general anestliesia is proven convincingly by the experimental and 
clinical studies of Lemon and Myerson.® Seventy-nine per cent 
of Myerson’s cases had blood in the trachea or bronchi following 
tonsillectomy even though the average duration of tlie operation 
was 9 minutes. 

In 2 patients who had been operated upon in the sitting position 
under ether anesthesia for the relief of paranasal sinus conditions, 
we found blood in the bronchi of both lungs but especially the right. 
This material had drained down from the operati^'e area, and had 
it not been removed, probably both of these patients would have 
developed atelectasis or other pulmonary complications; for con- 
siderable data have accumulated which show the r61e that increased 
intrabronchial secretions or materials play in the production of post- 
operative pulmonary atelectasis. 

Evidence that Increased Intrabronchial Secretions Cavsc Atelec- 
tasis. In addition to Jacobaeus, ® reports of atelectasis following the 
introduction of iodized oil into the bronchi and after pulmonary 
hemorrhages, we have noted that tlie condition is not uncommon in 
unoperated and unanestlietized patients with pulmonary abscesses. 
In our cases, the atelectasis occurred at the area to which the pus 
could most readily spill by internal drainage. A right basal abscess 
produced a left-sided atelectasis when the patient lay on the left 
side for a period of time; but upper lobe abscesses led to atelectasis 
at the corresjionding bases when tlie patient was in the semi-- 
Fowler position. The part that increased intrabronchial secretions 
and exudates played in the production of the atelectasis was demon- 
strated clearly on bronchoscopic examination, for pus was found 
in the bronclii leading to the atelectatic areas, and the atelectasis 
disap]iearcd as soon as the pus was removed. 

In these patients with iodized oil injections, pulmonary hemor- 
rhages and pulmonary abscesses, tlie onset of the atelectasis, as 
well as the symptoms, physical findings, roentgenologic changes. 
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bronclioscopic findings and response to treatment was essentially 
tlie same as that seen in the tjTie of atelectasis that follows surgical 
procedures. Both the surgical and the nonsurgical atelectases were 
due to one of tlie following types of bronchial occlusion: tliick 
plugs of inspissated pus, films of viscid mucoid material, inflamma- 
tory edema, or thin secretions that had run deeply into and filled 
the minor bronchial stems. Our observations lend support to the 
work of Elliott and Dmgley,"CorylIos andBirnbaum,^ Jackson and 
Lee,® and Julian Moore.^" 

Previously, too much emphasis was placed on the importance of 
tire thick plugs, and not ‘enough attention was given to tlie other 
tjTies of broncliial occlusion. In this respect, Sante’® reports a case 
of atelectasis tliat is worthy of mention because on first sight, it 
appears to be due to a cause otlier than broncliial obstruction. His 
opinion w’as based on the fact that the condition cleared up com- 
pletely after postural drainage even though no bronchial plugs had 
been seen on bronclioscopic examination and no improvement had 
followed tlie bronchoscopic treatment. The sequence of events can 
be understood in tliis instance when we appreciate that atelectasis 
can be caused by thin secretions tliat run deeply into the minor 
bronchial stems. This type of material cannot be seen on broncho- 
scopic examination but can be spilled out of the small bronclii by 
postural drainage. We have proved this experimentally, and Julio 
Diez*^ has confirmed it on autopsy examination. In Diez’s cases 
of postoperative atelectasis, plugs were found in the minor bronchial 
ramifications when not seen in the major bronchial stems. 

With the bronchoscope in place, it has been observed tliat secre- 
tions can alter in both form and position eitlier spontaneously or 
following cough and postural drainage exercises. We hai'c seen 
idscid filmy secretions, tliat were occluding a bronchial opening, 
break loose suddenly from tlieir attachments to the upper bronchial 
wall and retract like an elastic band into an apparently innocent 
and insignificant position on the floor of a larger bronchus. This 
unplugging of tlie bronchus and reestablishment of the air flow 
took place in spite of the fact tliat nothing was exqiectorated. 

Witli this understanding of the behavior of intrabronchial secre- 
tions and the types of bronchial plugging, we are now in a position 
to discuss the clinical phases of postoperative atelccta.sis. 

Postoperative Atelectasis. The Onset and Severity of- Symptoms. 
The obstruction of the bronchial openings by secretions is more or 
le.ss a matter of chance; for it may not occur at all or it. may take 
place during any phase of respiration. If a large bronchus is occluded 
at the end of cx])iration when the hmg is already diminished in air 
content, there will be a rapid onset of the atelectasis, sudden Jind 
marked reduction in the vital capacity, marked increase in the nega- 
tive intrapleural pressures, retraction of the mediastinal structures 
toward the involved side and the production of serious and alarming 



Fig. 1. — Iodized oil introduced through the mouth into the tracheobronchial 
tree without the use of any typo of anesthesia. Note the bulk of the oil in the right 
lung. 



Fig. 2.-— Internal drainage. Same patient as Fig. 1. The oil spilled from the 
right lung into the left after the patient lay on his loft side for a few minutes. Posture 
determined this spilling. There was no cough and none of the oil uas exj>ectoratcd. 




Fig. 3. — Sketcli of a middle lobe abscess and the bronchoscopic appearance when 
the patient is in the erect position. The middle lobe bronchus (jl/) runs anteriorly 
while the lower lobe bronchus (i) passes posteriorly. There is neither adequate 
drainage of pus or spilling into the lower lobe bronchus when the patient is in this 
position. 



Fig 4.— Internal drainage. Xotc the changed eondition.s when the patient lies 
flat on his back. Tiie pus now spills from the midfllc loh' bronchn.* 0/1 
Sc al flo'rio the lower loU^ Inonehus (/.)• This mechanical spilling f« o^ng 
changes in jmsture is imixwt.ant not only in lung abs<-es.=cs but also in con idcr 
the migration.-. rocurrcn(a'.s and treatment of atelcctaM-. 




Pig. 5. — Diagram showing the minor bronchial openings of the right lower lobe 
which arc most freciuently obstructed by aspirated secretions, and the corresponding 
areas upon the chest where abnormal physical signs are elicited. (6) The most fre- 
quent site of atelectasis and (a) the posterior minor bronchus that supplies this area, 
(jlf) middle lobe. 



Pig. G. — Lipiodol injection of the right lung. The upper lobe bronchus {RU) 
arises at an angle of 90 degrees from the side wall of the main stem bronchus; and if 
secretions are to flow into this lobe, the patient must be I'ing flat on his right side. 


Fig. 7. — Specimen illustrating tlio anatomy of the tracheobronchial tree, the free 
communication between the bronchial trunks, and the opportunities for the spilling 
of intrabronehial material from one trunk to another. Atelectatic migrations take 
place in this manner. T, trachea: RU, right upper lobe bronchial o])cning directly 
across from the bifurcation of the trachea (C); R, right main bronchus; L, left main 
bronchus; Sm, septum between the middle and right lower lobe bronchial oiienings; 
S, septum lx!twcen the left upper {LU) and left lower lolx; bronclii.al oi»nings {LL), 
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symptoms. Should the bronchus be plugged at the end of inspira- 
tion, however, an obstructive emphysema ensues first and the onset 
of the atelectasis is gradual and delayed depending on the rate of 
absorption of the trapped air. Accordingly, the sjmiptoms are 
more gradual in onset and decidedly less severe. 

The symptoms are no exact guide to the extensiveness of the 
atelectasis but are determined by the suddenness and amount of 
reduction in the vital capacity and the severity of the associated 
intrabronchial infection. A gradual reduction in the vital capacity, 
even though of high degree, can be tolerated much better than a 
less marked but more sudden alteration. This is particularly appli- 
cable to those patients with extensive atelectasis and practically 
no symptoms. 

It is the occasional suddenness of the onset and the similar type 
of recovery that have led to the suggestion that the etiologic factors 
were on a vasomotor, phrenic, vagus, or sympathetic reflex basis; 
but these tlreorifis have never been proved and we have found no 
evidence to support them. Likewise, the early suggestion of Pasteur^^ 
that the elevation of the diaphragm was responsible for the atelec- 
tasis is now abandoned, for the high diaphragm is a result and not 
a cause of tlie condition. The atelectasis in Pasteur’s cases, appears 
to us, to be explained best on a basis of aspiration and the internal 
drainage of these aspirated secretions throughout the lungs; because 
his deductions were based on the study of debilitated patients suffer- 
ing from postdiphtheritic paralyses. These are the tjqies most 
likely to aspirate material and least likely to expectorate it. 

Type and Extensiveness. As has been shown in discussing the 
behavior of intrabronchial secretions, thin material enters the minor 
bronchial openings and produces a. patchy or lobular atelectasis; 
whereas, the thicker more viscid material is likely to plug a larger 
bronchus and produce a lobar atelectasis. 

Predilection of Sites. It is interesting to note the regularity with 
which postoperative atelectasis occurs at certain sites and to find 
til at these areas are identical with those at which lipiodol, blood 
and pus collect when the patient is in a given position. The influ- 
ence of posture in predetermining tfle site of tlie atelectasis is shovm 
especially following operations upon the kidney. In such cases, 
when postoperative pulmonary complications occur, they involve 
the lung that is opposite from the side of the diseased kidney. On 
first sight, this appears to support Briscoe’s” theory of compression 
of the chest wall and interference with the muscles of respiration 
as the primary factor in the production of atelectasis; but we byieve- 
that the compression of the chest wall is a contributing rather than 
a primary factor and that the atelectasis will not occur if excess 
secretion is not present within the tracheobronchial tree. The 
aspirated secretions spill into the lung that is in a dependent position 
during and following tlie operation and account for the atelectasis 
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at a particular site. The same principle applies following operations 
upon the chest. The atelectasis does not necessarilj^ occur on the 
side that is tightly strapped and 'on which tliere is an interference 
with the muscles of respiration, but rather at the site to which the 
collected secretions drain and obstruct bronchi. By the compres- 
sion theory, it would be difBcult to explain tlie incidence of atelec- 
tasis at the right base especially when the operation is upon a distal 
portion of the body and when there is no compression of the chest 
wall or interference with the muscles of respiration. 

The frequency of involvement at the right base is due in fact 
to the anatomical features which render this bronchus accessible 
to secretions, and to the semi-Fowler or elevated postoperatii'e 
posture which permits the drainage into the lower lobe. Bradford‘S 
has called attention to the frequency of minor degrees of atelectasis 
at the area lying below the angle of the right scapula. This is easily 
understood. The first available opening reached by small amounts 
of thin aspirated material is the posterior minor mronchus of the 
right lower lobe, and this leads to tlie area described by Bradford 

(Fig. 5). _ _ 

The inability of intrabronchial secretions to flow into the upper 
lobe bronchial openings when the patient is in the semi-Fowler posi- 
tion accounts for the infrequency of isolated upper lobe immlvc- 
ments. All of the cases of isolated right upper lobe atelectasis that 
we have seen were in the supine position and usually lying upon 
the right side. In other words, they were in the position that facili- 
tated best tlie spilling of secretions into this upper lobe. If the right 
upper lobe is to become involved, the patient must be in the same 
position that is employed when filling this lobe witli lipiodol (Fig. 0). 
The same general principles apply to bilateral basal atelectases. 

Migrations and Recurrences. The spilling of intrabronchial 
secretions by internal drainage accounts also for the types of atelec- 
tasis that show migrating and recurring tendencies (Fig. 7). When 
patients with right upper lobe atelectasis are changed from the supine 
to the semi-Fowler position and instructed to take deep breaths, 
the signs of tlie atelectasis disappear from the upper lobe and begin 
to appear over the corresponding lower lobe. We have seen migra- 
tions not only from the upper lobe to the base, but also from the right 
lower to the right upper, and from the left lower to the right upper 
lobe when the patient assumed the proper posture to permit spilling 
in these directions. 

Should the patient's original position be reassumed after the 
migration has taken place, tiie secretions can return to their former 
position, reobstruct the bronchial opening,s and produce a recurrence 

of the atelectasis. _ n. it . 

Occasionally infection plays a role in these recurrences, llighly 
virulent a.spirated material cjiuses an inflammatory edema of the 
bronchial opening where it loilges; and although a imstiirai change 
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may permit the evacuation of the pus and a temporary disappearance 
of the atelectasis, the continuance of the infection and the increase 
in the localized bronchial edema lead to a later occlusion of the 
same bronchus and a reestablishment of the atelectasis at the orig- 
inal site. There are no just grounds for classifying this edema on an 
angioneurotic basis; and we cannot agree with those who believe 
that angioneurotic edema is a factor in the usual type of postopera- 
tive atelectasis. 

Sante Maneuver and Spontaneous Cures. The occasional spon- 
taneous cures without treatment and the success of the Sante 
maneuver are dependent on this same principle of internal drainage 
which permits secretions to spill away from the occluded bronchus 
and allows air to enter the previously involved lung. As has been 
pointed out, it is not necessary to expectorate this material in order 
to get relief, but as long as complete expectoration does not take 
place, there is always the danger of a recurrence or migration. 

Influence of Anesthetic Agent. A^dien it is remembered that 
aspiration can take place in the unanesthetized as well as in the 
anesthetized, it is not surprising that postoperative atelectasis 
occurs following all types of anesthesia. The facilities offered for 
aspiration and the inability to expectorate play the more important 
role, but the postoperative duration of the narcosis is also important; 
and for these reasons, we should avoid those anesthetics which leave 
the patient irrational, uncooperative and unable to expectorate for 
hours after his return to the ward. 

Prevention and Treatment. Success in the management of these 
cases depends upon the strictest attention to detail not only during 
the operation but also before and afterward. Therefore, measures 
should be instituted to decrease the amount and virulence of the 
mouth secretions, to prevent aspiration, and to maintain the normal 
air flow to the lung. 

Terry has shovm clearly that both the incidence and seriousness 
of postoperative pulmonary complications could be lessened decid- 
edly merely by the treatment of faulty mouth hygiene in general 
surgical cases during the 12 hours preceding the operation. 

The preliminary management of general surgical cases is altered 
somewhat when tliere is an associated pulmonary disease such as 
chronic bronchitis, astlnna; bronchiectasis, pulmonary tuberculosis 
or pulmonary abscess. In such cases, apart from the nature of the 
surgical procedure, it is advisable to treat the patient broncho- 
scopically before the operation so as to empty the bronchi and pre- 
vent the spilling of pus and secretion throughout the lung. Other- 
wise, it will be almost impossible to escape the spread of the pul- 
monary disease and the obstruction of the bronchi leading to pre- 
viously uninvolved areas. The bronchoscopy can be performed 
under local anesthesia m from 1 to 3 minutes and under such cir- 
cumstances it is not a trying procedure for the patient. WhencA-er 
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thoracoplasties, parafiGn fillinp, or pulmonary cautery operations 
are contemplated, the emptying of the bronchi is absolutely indi- 
cated; because during the chest operation, pus is squeezed out of 
the diseased area and if tliis is not expectorated or mechanically 
removed, a postoperative pulmonary complication will be almost 
inevitable. It is such a mechanism tliat explains tlie spread of tuber- 
culosis to the base of the same lung or into the contralateral side 
following thoracoplastic operations. As discussed in a previous 
paper,’® many of these factors play a prominent role in the cause 
of death following operations upon the lung. 

The posture of tlie patient during and following tlie operation 
is very important. It should be such as to prevent tlie drainage of 
material into tlie bronchi. In general, tlie Trendelenburg position 
is to be recommended; and tlie erect or semi-Fowler posture is to 
be reserved for the exceptional case. The Fowler position should he 
prohibited also in patients who are vomiting or undergoing gastric 
lavage, for these are the occasions at which aspiration can take place 
most readily. 

General anesthesia is not contraindicated if it is so gii'en that 
the patient awakens imniediatelj'' following tlie completion of the 
operation. Scopolamin and morphin (twilight anestliesia), arajdal 
and avertin do not fall into the approved list of anestlietics, because 
the postoperative period of narcosis is so long that it interferes with 
the expectoration of the aspirated intrabronchial secretions. For 
thoracoplastic operations, the anestliesia employed by Ziegler is 
ideal. He dispenses witli all preliminary narcotics and sedatives 
and uses local tliroughout tlie entire operation. This permits 
e.xpectoration at all times. Graveson employs a very light ether 
anesthesia along witli local ; but he insists on the patient expectorat- 
ing thoroughly before leaving the operating table. The low inci- 
dence of tlie postoperative spread of pulmonary disease in his cases 
speaks well for this method. 

We must now consider the occasional patient who dei'elops 
severe respiratory difficulty on tlie operating table at a time when 
the anesthesia is so deep tliat expectoration is imjiossible and when 
the removal of mouth secretions fails to give relief. For the past 
5 years, we have made bronchoscopy a routine procedure in such 
instances and have had very gratifying results. Our first patient 
of this type developed difficult breathing and very loud rhonclii 
just before the completion of a hysterectomy under ether anesthesia, 
and it seemed almost certain that a postoperative pulmonary 
complication would ensue. The bronchoscope was employed at 
once; and tliick mucoid material was found in and removed froin 
the pharjTix and trachea. The respiratory difficulty was relie\c(i 
immediately and the patient made a strikhigly uneventful convafca- 
cence. In a second patient whose condition was less alarming 1)U 
in whom very definite rhonclii were present, considcrafdc i iseid 
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material was expectorated following the postoperative employment 
of the Trendelenberg position. This patient’s convalescence was 
similarly uneventful. The decision as to whether the lironchoscope 
or postural drainage is to be used in the individual case must rest 
upon the judgment of the surgeon and the facilities at hand; but in 
urgent cases, bronchoscopy offers the quickest and surest means of 
relief. In both of the above cases, the secretions which were 
removed from the bronchi were the same as those which are seen so 
often in the mouth of anesthetized patients. This should sufficiently 
emphasize the importance of keeping the mouth and pharjmx free 
of excess saliva if aspiration and postoperative pulmonary compli- 
cations are to be prevented. 

Much has been witten concerning the danger of using atropin 
if atelectasis is to be prevented; but we have found no contra- 
indication to its pre-operative use if the bronchi are iree of exudate, 
because by diminishing the amount of secretion, the opportunities 
for aspiration are minimized. We do not use it before lung opera- 
tions, however, nor after the rhonchi appear, because rational 
treatment demands the removal and not the thickening of the in- 
trabronchial secretions. Postoperatively, we look with disfavor 
upon atropin but prefer the administration of expectorants. 

Pure carbon dioxid inlialation has proved of value both in the 
prevention and treatment of postoperative pulmonary complications, 
because it causes hyperventilation and deetherizes the patient. The 
inhalations are given on the operating table in the Trendelenburg 
position at the end of the operation and are repeated 3 or 4 times 
daily for the first 2 days postoperatively. The amount of gas given 
should be sufficient to stimulate deep rapid breathing but it should 
not be carried on to the point of fatigue. What has been said pre- 
viously concerning posture applies equally well dm’ing the carbon 
dioxid inhalations, for the aim should be to allow the secretion 
to drain out of and not deeper into the bronchi. We warn again 
against the general use of the semi-Fowler position; this hinders 
adequate drainage and increases the seriousness of the patient’s 
condition. Correct posture depends on the site of the atelectasis 
and is determined on anatomical grounds in keeping with the prin- 
ciples of internal drainage. 

For general use postoperatively, we can recommend Sante’s 
method of rolling tlie patient from side to side; but patients that 
do not respond to these measures are to be bronchoscoped. This 
permits tlie removal of the intrabronchial secretions and the treat- 
ment of the edematous bronchial mucous membrane with cocain, 
adrenalin, ephedrin, or silver nitrate. The efficacy of the broncho- 
scopic treatments is increased if followed by postural drainage to 
empty the smaller bronchi tliat are beyond the reach of the Inoncho- 
scopic suction. 
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Conclusions. 1. The cause and entire clinical picture of post- 
operative massive collapse of the lung (pulmonary atelectasis) s 
can be explained on a combined mechanical and infectious basis. 

2. Postoperative pulmonary atelectasis is due primarily to the 
bronchial obstruction resulting from tlie presence of excess intra- 
bronchial secretion and the influence of “internal drainage” upon 
these secretions. 

3. By “internal drainage” is meant the spilluig of material from 
place to place within the tracheobronchial tree to spread infection, 
obstruct bronchi and shut oft' the air flow to a portion of the lung. 

4. This spilling depends on the amount and %'iscosit}’^ of the 
secretion and the posture of the patient. 

5. In certain pulmonary diseases, the excess secretions are already 
present within the traclieobronchial tree before tlie operation; but 
in otlier conditions, tlie secretions are aspirated from the mouth 
and nasopharjmx during or immediately following tlie operation. 

6. Internal drainage accounts for tlie varied onset of postopera- 
tive pulmonary atelectasis, diversity of sjTuptoms, predilection of 
sites, extensh'eness, migrations, recurrences, and the response to 
various treatments. 

7. We do not believe that vasomotor, phrenic, vagus or sympa- 
thetic reflexes, angioneurotic edema dr compression of tlie chest 
wall are primary etiologic factors in postoperatii’e atelectasis. 

8. Careful attention to the moutli hygiene, the posture of tlie 
patient during and following the operation, the prevention of aspira- 
tion and tlie removal of intrabronchial secretions should either 
prevent atelectasis and other postoperatii'e pulmonary complica- 
tions or decidedly lessen the frequency of their occurrence. 

9. Postural exercises, carbon dioxid inlialations and bronclio- 
scopic treatments have proved of value in the management of 
patients with postoperative atelectasis when carried out in accord- 
ance witli the principles of internal drainage. 
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AN ANALYSIS OF 312 CASES OF DIABETES TREATED IN AN 
OPEN HOSPITAL IN EIGHT YEARS. 

By Rol.and N. Klemmer, M.D., 

LANCASTEH, PA. 

(From the Medical Service of the Lancaster General Hospital.) 

This report is based on a review of all the diabetic patients treated 
at the Lancaster General Hospital during the first 8 years during 
which insulin was available for general use. The Lancaster General 
Hospital (265 beds) is “open” to all physicians of the county, and 
each physician is permitted to treat his own private patient. The 
312 cases reported were treated by 47 different medical men. 
Although the majority of the patients were under the care of a few 
physicians, a considerable number of patients were treated by 
physicians who see only a relatively few cases of serious diabetes 
and whose experience in this field was consequently limited. There 
is a natural tendency for medical literature to contain many more 
reports of successful therapy than of unsatisfactory therap}', but 
we felt that, especially in diabetes, there were just as many lessons 
to be learned from the errors of treatment as from the successes. 
Consequently We have freely discussed both. 

In the S years a total of 312 cases -were treated, of whom 43 
(13.7 per cent) died before leaving the hospital (Table 1). There 
were 194 females and 118 males. The total cases were separated 
into: (1) Surgical, those who had some form of operation, not 
including extraction of teeth; and (2) medical, including all the 
imoperated cases. 

There Avere 59 operative cases, ivith 9 deaths, a mortality of 
15.2 per cent. During the 8 years 19 per cent of all the patients 
admitted Avith diabetes underwent some surgical procedure. The 
reasons for operation and causes of death are listed in Table 2. 
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TABliE 1 . — AxaIiTSIS of Cases. 


. Year 

1 i 

1 Total No., 
j patients. [ 

1 ; 

No. of 
opera- 
tions. 

j Pcrccnt- 
j age of 
j opera- 
! tions. 

1 

' No. of deatlis. 

^led. Surg. I Total. 

i 1 

: Av, No. 

! days sur- 
; eical 

1 cases in 

I hospital. 

j Ar. No, 

; daj's nied- 
i ical cases 

1 in hospi- 
i tal. 

( 

1923 to 1924 

;■ 36 1 

6 

16,7 . 

3 J 

2 

; 5 

j 36 

; 19 

1924 to 1925 

: 36 ! 

6 

16.7 

5 i 

2 

7 

1 27 

i 24 

1925 to 1926 1 

38 i 

7 1 

18.4 

5 1 

0 

i 5 

1 19 

i 14 

1926 to 1927 i 

45 j 

11 

24.4 : 

5 i 

0 

' 5 

27 ! 

10 

1927 to 1928 1 

28 1 

3 

10.7 

6 

1 

1 " i 

20 i 

10 

1928 to 1929 : 

32 ; 

7 

21.9 

2 

0 1 

1 2 : 

29 i 

43 

1929 to 1930 ’ 

31 i 

2 

6.5 

2 

0 ' 

2 

15 1 

20 

1930 to 1931 1 

66 I 

17 

25.8 

6 : 

4 

10 . 

32 ; 

15 

Totals for 8 ! 

312 i 

59 i 

18.9 

34 

9 

43 

26 > 

19 


years 


Table 2.— Surgical Cases— List of Operations. 


Operation. 

Amputation of one or more toes 
Amputation through foot 
Amputation of leg .... 
Amputation of thigh .... 
Amputation of fingers 

Bone curettage 

Open reduction — fracture of patella 
Cataract extraction .... 

Tonsillectomy 

Th}Toidecfom 3 ' 

Laparotomy (oxploratorj-) 
Cholccj-stcctomj- ...... 

Appondectomj' 

Hj'stcrectomj- 

Suprapubic cj-stotomy 
Cerincal jiolyp excised 

Abscesses incised 

Carbuncles 

Abscess of liver 

Amputation of breast 
Colostomj- 


No. of cases. 


1 

13 

0 

1 
1 
1 
2 
4 
2 
1 
3 
1 
3 
1 
2 
G 
C 
1 
1 
1 


No. of deaths 
in hospital. 


3 

1 


1 


1 

1 


Total for S j'cars 


59 


In tlie 2.53 medical cases there tvere 31 deaths (13.5 per cent 
mortality). The medical complications are listed in 3 able g. 
Under the classification of coma are included only those casc.s 
which were ajiparently jirimary diabetic coma, ?. c., not sceondart 
to some other disease or infection, such as pneumonia, septicemia, 
etc. The number of cases on this list is rather large because m 
most of these cases autojisies were not permitteil. U'c believe tliat 
if all these cases had been autopsied the number under this classifi- 
cation would be much smaller, due to the discovery of yarimi.' 
unexpcctcfl lesions, such as abscesses of the kidney and the like. 

Turning to the amount of insulin usetl in treatment (iable • ). 
we found that the surgical cases during their stay in the ho.spita 
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took approximately the same amount as the nonsurgical cases, but 
on discharge the insulin dosage' of the surgical cases was a little 
higher than the medical, probably due to the temporarily decreased 
sugar tolerance caused by the condition operated upon— frequently 
an infection. In comparing the dosages of insulin in the first year 
of this series with that of the last year, one notes the striking 
increase in amount of insulin per patient. However, this marked 
difference, on closer inspection, is seen to exist merely between the 
first year and the latter 7. It is due undoubtedly to early timidity 
in using the larger doses. 


Table 3. — Medical Complications.* 


Complications. No. of cases. 

Coma (without surgical complications) .... 27 

Infection — toes 17 

Infection — foot 7 

Acute bronchitis 1 

Pleurisy 1 

Pneumonia 3 

Pulmonary tuberculosis 2 

Carbuncle 3 

Cystitis 1 

Septicemia 2 

Otitis media 2 

Corneal ulcer 1 

Syphilis 2 

Arthritis 1 

Catarrhal jaundice 1 

Acute cholecystitis 1 

Chronic cholangitis 1 

Cholelithiasis 1 

Nephritis 4 

Cerebral hemorrhage or embolism 5 

Fracture of femur 1 

Compound fracture of fibula 1 

Dry gangrene — lower extremity 3 

Toxic thyroid 1 

HypothjToidism 1 

Hypoglycemia 2 

Alcoholism 2 

Hemochromatosis 1 

Ruptured appendix 1 


No of deaths 
in hospital. 

22 

1 

1 

1 

o 


1 

5 


1 


Total for 8 years 90 34 

I 

* If more than one complication existed in the same patient, only the most impor- 
tant one is listed. 


Table 4. — Maximum Daily Dosages of Insulin. 


Year. 

Average of 
surgical cases, 
units. 

Average of 
medical cases, 
units. 

Average of 
total cases, 
units. 

1923 to 1924 . . 

20 

18 

19 

1924 to 1925 . . 

44 

33 

38 

1925 to 192G . . 

54 

35 

45 

1920 to 1927 . . 

39 

43 

41 

1927 to 1938 . . 

48 

40 

47 

1928 to 1929 . . 

35 

40 

38 

1929 to 1930 . . 

20 

48 

37 

1930 to 1931 . . 

45 

72 

59 
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Table 5. -Daily Ixsulin Dosage on Discharge. 



Average of 
Burgical cases. 

Average of 
medical eases, 

.\vcrago of 
total cases, 
units. 

Year. 

units. 

units. 

1923 to 1924 .... 

. . 7 

13 

10 

1924 to 1925 .... 

. . 27 

25 

26 

1925 to 1926 .... 

. . 41 

24 

32 

1926 to 1927 .... 

. . 27 

22 

24 

1927 to 1928 .... 

. . 32 

18 

25 

1928 to 1929 .... 

. . 6 

17 

12 

1929 to 1930 .... 

• . . 22 

28 

25 

1930 to 1931 .... 

. . 30 

25 

27 


As would be expected, the average hospitalization of the surgical 
cases was longer than that for the medical (Table 1). For the 
S, years surgical patients averaged 26 days in the hospital and 
medical, 19 days. 

Uniformly Good Results in All Mild Cases. The moderate and 
mild cases of diabetes obtained uniformly good results. The only 
requirement was that the diet be somewhat restricted in carbohy- 
drate although containing sufficient calories. Insulin was used 
frequently in small doses but occasionally was not necessary. Cor- 
responding to the general trend in most diabetic clinics, the treat- 
ment in this hospital has swung from the starvation type of diet, 
with a minimum of insulin, to the free carbohydrate, more normal 
diet with free use of insulin if necessary. There are a number of 
advantages Jor this higher carbohydrate and higher total caloric 
allowance: 

1. It is closer to the normal diet of the healthy person. 

2. It permits keeping the patient at a normal weight and in 
perfect strength. 

3. Since the patient is well nourished there is less temptation for 
“cheating” in the diet. 

4. Finallj", it is believed by some that the complete oxidation of 
fats, brought about by the abundant carbohj'drate oxidation, lessens 
the likelihood of vascular sclerosis. 

The disadvantages of this method are: 

1. Tlie greater e.\pense of treatment due to the larger doses of 
insulin. 

2. A certain number of jiatients, who otherwise could do without 
the injections, when on a high carbohydrate diet must he incon- 
venienced by taking insulin. 

3. There is considerably more danger that patients on the high 
diet and high insulin regime may become careless aiid^ neglect the 
insulin sud(icnl\ — occasionally resulting in acidosis. For e.xamp!c, 

2 of our cases after short periods of neglect of diet and insulin were 
admitted to the hospital in coma and died. 

4. Hypoglycemic reactions (insulin shocks) are more common. 

.3. A serious objection is that, unless carefully controlled, me 

diabetic jiatient on liberal diet and insulin is liable to get fat— a 
dangerous thing in severe diabetes. ..... 

However, the c-xperienced diabetic patient taking insulin .‘-oon 
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finds out that he can eat satisfying quantities of food by slightly 
increasing his insulin and physicians must always adapt their 
treatment to the conditions of the individual case. 

Severe Cases, Comatose and Precomatose. In contrast to the 
uniformly good results obtained in all the mild cases of diabetes, 
the results in coma or precomatose patients in an open hospital 
were not so satisfactory. In the hands of those physicians particu- 
laily interested in diabetes, comatose patients were treated ener- 
getically by gastric lavage, enema, external heat, fluids by hypoder- 
moclysis (or intravenously if patients were unable to swallow) and 
sufficient doses of insulin and glucose carefully controlled by urinary 
and blood sugar estimations and tests for acidosis. However, there 
is considerable room for improvement in the treatment of coma by 
the physician or surgeon avIio sees only an occasional case and does 
not appreciate the gravity of the condition. 

Staff Cooperation for Adequate Treatment of Severe Diabetes. 
Because of inability to concentrate the treatment of diabetes under 
one service or under a diabetic team due to the very nature of an 
open hospital, our attempts to improve results have been directed 
mainly toward the further education of all physicians using the 
hospital in the proper management of diabetic coma. This is done 
mainly by a free discussion of cases at staff meetings. The results 
in improvement of treatment .are gratifying. Another tendency 
which also develops with further education is that, although the 
mild diabetic is treated by everyone, the coma cases are more liable 
to be referred to those physicians who are known to treat consider- 
able numbers of diabetic patients and who, therefore, are presum- 
ably more competent to treat the emergency of coma. 

Because of the fact that patients will often delay all day and take 
decisive steps only toward nightfall in serious diabetes, it is fre- 
quently necessary to apply the first and most energetic diabetic 
treatment at night. It then becomes necessary not only for the 
staff physician to remain on duty all night, but he must have the 
cooperation of a trained laboratory worker. Usually the resident 
physician on laboratory service has been used at this Hospital. 
One of the regular laboratory technicians is also on call at night for 
such emergencies. The staff physician should intimately supervise 
and personally sec the patient in coma at frequent intervals during 
the first 24 hours at least. The practice of some physicians to turn 
over patients in diabetics coma to the intern who is possibly theo- 
retically well grounded, but often has had no practical experience 
with such cases, is certainly to be deplored. 

The Treatment of Acidosis Is of Primary Importance. Tlie elimi- 
nation of acidosis is the first principle in the treatment of diabetic 
coma. Five medical cases suffering from various complications 
and 1 postoperative case were rescued from deep coma. The rela- 
tively small number of coma recoveries is partially due to the fact 
that in this scries a diagnosis of coma was not made unless the 
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patient was entirely unconscious and could not be aroused. It is 
probably better usage to include in this group those patients who 
are merely drowsy or mentally sluggish and show large amounts 
of ketone bodies in the urine- and a marked lowering of the plasma 
CO 2 . We have found instances of diabetic patients Avho were 
subjected to major operations without any estimations for the 
presence of acidosis. In all surgical cases the determination of tlie 
presence or absence of acidosis should be a routine procedure, not 
only before but also after operation. In some cases in this series, 
although the presence of acidosis had been definitely established by 
clinical and laboratory examinations, it was disregarded and atten- 
tion concentrated on simply maintaining the blood sugar at a nor- 
mal level— with disastrous results. One case of coma had a normal 
blood sugar level but laboratory tests showed marked ketosis at 
the time of death. Postmortem examination was negative, indi- 
cating that diabetic coma was the deciding factor. The condition 
which demands first attention is not the height of the blood sugar, 
but the state of acidosis as determined clinically by drowsiness, dry 
skin and mucous membranes, sweet odor of the breath, etc., and by 
the laboratory tests for acetone and diacetic acid in the urine and 
COo in the blood and alveolar air. “Fats burn in the flame of the 
carbohydrate.” The burning of carbohydrate is accelerated hy 
insulin. Therefore, if the blood sugar is high, large doses of insulin 
, may be safely employed to burn carbohydrate and consequently 
indirectly burn fatty acids. If the blood sugar approaches normal 
acidosis still persists, glucose must be supplied by mouth, intra- 
venously or otherwise in order to provide an additional fuel for the 
burning of the rest of the fatty acids. 

Insulin. Regarding the frequency of administration and total 
doses of insulin necessary there was tremendous variability. .De- 
pending on the difficulty in eliminating the acidosis, patients in 
coma received doses of from 20 units every 2 or 3 hours to 40 units 
every 15 minutes. One boy of 12 years required 360 units of insu- 
lin the first 24 hours to clear up the coma and was discharged in 
36 days, taking no insulin whatever. A girl, aged 7 years, with 
measles and bronchopneumonia, required 750 units the first 24 hours 
and eventually recovered. A Hebrew patient, aged 65 years, with 
severe and extensive infection of the foot, required 100 units of 
insulin 3 times daily for a iieriod of 4 days (April 28 to hlay 1 , 1930), 
and he was not even in coma. Squibb ’s and Lilly s insulin were 
interchanged in this case and samples of the insulin used were sent 
to the Lilly Laboratory and potency verified at the time these doses 
were used. The fatal case of septicemia with bilateral renal 
abscesses received 1000 units of insulin in 6 hours, with ])ractically 
uo effect on the blood sugar. 

Datujer 0 / IJypopIjicnnia in Diahrlic C'otita. If the blood sugar v 
brought too low (Iiypoglycemia) a very real danger is introdue^i. 
When coma cases arc treated too energetically with insulin or in 



iclbmmer: analysis of 312 cases of diabetes 385 

large doses of insulin insufficiently checked by urinary and blood 
sugar estimations, a diabetic patient in coma may have hypogly- 
cemia superadded to his primary disease and die without having 
had any lucid interval. It would seem probable that this happened 
in a comatose patient admitted with a blood sugar of 440 mg. per 
cent. Massive doses of insulin reduced the blood sugar to 30 mg. 
per cent and the patient died without having recovered conseious- 
ness. Unfortunately an autopsy was not obtained. Diabetic 
patients can sometimes live for days in comparative comfort with 
blood sugar level between 300 and 400, but when the blood sugar is 
reduced to 30 or 40 mg., unless glucose is promptly administered, 
survival is probably only a matter of hours. 

Administration of Fluids in Coma. In the treatment of coma 
one must be certain that the fluids administered actually get into 
the body of the patient. One of the eases in the series exemplifies 
what may happen when this is not accomplished. 

Case Abstract. Case 1. — The patient was a girl, aged 13 years, Icnown 
to have been diabetic for 7 months. Two days before admission she had 
headache and was drowsy. She was admitted to the hospital in coma at 
10 P.Ri. During the next 4 hours she received SO units of insulin and was 
given glucose solution by proctoclj’^sis. At 2 a.m. the nurse’s record states; 
“Patient vomited a large amount of dark green liquid and expelled the 
glucose solution from the bowel.” At 2.10 a.m. she died. 

Although an autopsy was not obtained, we may assume that part 
of the failm’e in treatment was due to the fact that although the 
patient was seriously dehydrated, the stomach and colon were 
distended by fluid which was not being absorbed. To insure effec- 
tive action, the fluid should have been given in this case by hj^po- 
dermoclysis or intravenously. 

Importance of Infections. Every diabetic patient should- be 
warned that any infection or, in fact, any condition which upsets 
the even tenor of his daily life should make him all the more careful 
of his diabetic regulations and visit his physician for even minor 
afl'ections when in doubt. A common cold or hoarseness may be a 
signal of reduced sugar tolerance. Two cases will illustrate the 
more serious infections. 

Case 2.— A female patient, aged 66 years, was admitted in coma with 
a liistorj’- of increasing drowsiness for the 2 days preceding admission. 
Her blood sugar was 516 mg., blood plasma COs 17 volumes per cent and 
the blood urea nitrogen 28 mg. She was given the usual recognized treaU 
ment for coma plus very large doses of insulin. Two hours after admission 
the blood sugar was 410 mg. She received 1000 cc. of normal saline by 
hjqjodermoclysis and 100 gm. of glucose in 1200 cc. of water intravenously 
during the 6 hours of treatment. Intravenously and intramuscularly, a 
total of 1000 units of insulin were administered during the 6 hours in the 
hospital but she died nith a blood sugar at 520 mg. Autopsy disclosed a 
carbuncle of one kidney and scattered abscesses throughout the other. The 
colon bacillus was isolated on culture. 

Case 3. — ^Another patient, a female, aged 48 years, was admitted w'ith 
a carbuncle on the lip. In spite of the fact that the blood sugar was per- 
sistently kept normal and acidosis was successfulb’- combated, the patient 
died. Autopsj’’ showed metast-atic abscesses of the lungs and kidnej'S. 
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Both the preceding cases emphasize the importance of obtaining 
.postmortem examinations in diabetic patients so that we “do not 
lose faith in insulin.” In the first case the renal abscesses were 
entirely unsuspected antemortem and the case apparently was one 
in which insulin simply had no effect. 

In the patients who suddenly developed diabetic acidosis without 
having had pre^-iollS Imowledge of a diabetic tendency there was 
usually found some severe precipitating infection, such as septicemia, 
pneumonia, carbuncle, etc. Conversel 3 '’, when diabetic acidosis 
develops suddenh' in a patient who has previouslj'^ not been diabetic 
the prognosis must be more guarded than if the acidosis developed 
in a recognized diabetic patient. In the first-mentioned tj'pe of 
case a very diligent search for infection should alwaj's be made. 

Although much larger doses of insulin are required when infections 
are present, the diabetic patient should not succumb to anj" infec- 
tion which could be cured in his nondiabetic brother. The recovery 
of the 2 cases of pneumonia and the numerous severe peripheral 
infections are illustrative of the good results which are possible. 
In order to obtain the best results, all diabetic patients with severe 
infections must be hospitalized. 

Hypoglycemia. Although diabetics with infections ma.v require 
large doses of insulin, other patients maj' be thrown into hypoglj'- 
cemia bj^ apparently' insignificant doses of insulin. 

Case 4. — An adult female, who had been recei\dng 10 units of insulin 
daily, one afternoon became ^'eri' weak, perspired profusely and became 
stuporous. Ten teaspoonfuls of sugar in 4 ounces of mange juice and 
5 minims of adrenalin were administered, but her condition became pro- 
gressivel}'' worse. One and a half hours later it was necessary' to give 
20 cc. of 50 per cent glucose intravenously. The patient recovered. 

Two cases were admitted to the hospital in hypoglycemic coma, 
“insulin reaction.” Both occurred in 1930-1931 and both recov- 
ered. The notes on 1 case are interesting: 

Case 5. — The patient was a female, aged 35 years, who was comatose 
on admission, but blood sugar proved to be 25 mg. per 100 cc. She had 
been treated at the hospital 5 months pre^^ously for diabetic coma and 
at the time of discharge was taking insulin, 20 units, 3 times daily. It 
was learned that just p^e^•ious to the present admission she had been vco' 
irregular in her diet and on the day of admission, although she_ had not felt 
well before dinner, she had taken the usual amount of insulin and eaten 
very little. She became unconscious soon afterward. This case iliiistrafo.s 
both the danger of carelc.=sncss in diet and the importance of reducing the 
insulin dosage if little or no food is taken at a meal. 

The importance of guarding against hypoglycemia in diabetic 
coma has already been mentioned. 

’ Importance of ^e Adherence to Diet and Insulin. As other observers 
have already pointed out, we found that most of our casc.s of uncom- 
])licatcd coma were due to negligence. Many of the jiaticnts who 
dictl in diabetic coma hail been rescued from c-oma one or more 
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times previously. The 3 following eases illustrate the penalty of 
laxity on the part of the patient. 

Case 6.— A female, aged 20 j^ears, had been known to have diabetes for 
3 years. She had been negligent of the diet the last few days before admis- 
sion and had stopped the use of insulin. The day before admission she 
was taken ill with nausea and vomiting. She died 36 hours after admission, 
although she received 510 units of insulin in the first 24 hours. 

Case 7. — Another patient was a male, aged 38 years. The resident 
physician’s notes state: “ Patient knew he had diabetes for 3 years. He 
was admitted to the hospital previously and put on diet and insulin. He 
kept to the diet fairly well and took insulin while at home. Wlien away 
from home he was careless about the diet and insulin. Last week he was 
away and omitted insulin. M^en he returned he felt badly but refused 
insulin. On the morning of admission he was irrational.” He died witliin 
24 hours. 

Case 8.— The third case was a male, aged 58 years. Diabetes had been 
diagnosed 2 years previously. One year before final admission , he was 
treated for carbuncle. The notes state: “He had a special diet to which 
he had not adhered recently. Had gone to an ‘electrical doctor’ who told 
him he had cured his diabetes and that he should eat bread and potatoes. 
He was Well until 2 days ago.” He died in coma. 

Surgery in Diabetes. One should never underestimate the risk 
in operating upon a diabetic patient. One patient had a leg ampu- 
tation for gangrene and did not even require any insulin; another 
had an uncomplicated tonsillectomy and was comatose for 4 days 
before recovery; a third patient underwent thyroidectomy and was 
discharged on the fourteenth day with attention to diet alone and 
without having required any insulin. 

It is especially important to control acidosis after surgery rigidly. 
Probably, if the acidosis could have been controlled following a leg 
amputation in 1 of our patients, the secondary thigh amputation 
would not have been' required. 

Another point of great importance in surgery, especially of the 
lower extremities, is the exact differential diagnosis between inflam- 
mation and necrosis or actual gangrene. Inflammatory 'cases, even 
if extensive, can frequently be saved by vigorous diabetic treatment 
plus incision and drainage without amputation. For example, a 
patient recovered from a very severe infection involving the whole 
left foot and ankle. On a diagnosis of gangrene the leg would 
certainly have been removed. However, in cases where there is mas- 
sive dry gangrene from complete occlusion of the bloodvessels, the 
only possible curative treatment is amputation. Yet conservative 
treatment, even of the dry gangrenous areas, will often yield good 
results. Occasionally even the large black gangrenous areas on 
the feet are superficial and long-continued conservative treatment 
will eliminate the slough and preserve the leg. 

The following case is given in more detail both because of the 
difficulty in diagnosing between intestinal obstruction in appendiceal 
peritonitis and the vomiting of the precomatose diabetic, and to 
illustrate a possible danger in the treatment of diabetes after 
operation. 



3SS klejuier: ^uvalysis op 312 cases of diabetes 

Case 9.— a female patient, aged 41 j’ears, was admitted to the hospital 
after ha^dng had abdominal pain for 4 daj-E. She was immediately operated 
upon and an acutely inflamed appendix removed. It was noted that there 
was considerable peritoneal exudate at the time of operation and a cigarette 
drain was inserted in the pehds. Because of the danger of spreading the 
peritonitis the abdomen was not explored, although it was remarked that 
there was considerable distention. After operation sugar was found in the 
urine. She was not known to have had diabetes previouslj-, although her 
father had died from diabetes. 

Por 3 days after operation she did fairlj' well. On the fourth day she 
began to vomit brownish liquid vdth an odor slightl}' suggestive of feces, 
became increasingly restless (not drows}'), the abdomen became still more 
distended and her temperature rose to 104° F. Her blood sugar was 320, 
urine sugar ++++, acetone + and diacetic acid ++. 

No liquids were permitted bj'^ mouth but a tube was inserted into the 
duodenum and about 2400 cc. of thin brownish fluid were drained out 
through the tube in 10 hours. During this time she was given 1000 cc. 
of 10 per cent glucose intravenously in dixdded doses. On the fourth day 
following operation she received 260 units of insulin in doses varjdng from 
10 to 40 units each. The blood sugar dropped from 290 to 9S, the patient 
was not quite so restless, did not complain of so much abdominal distress 
and the distention was somewhat less. The duodenal tube was removed 
and the patient encouraged to take liquid by mouth, which she did very 
freel 3 q about 3000 cc., without apparent discomfort. 

Following the use of the intravenous glucose the urine had contained 
sugar, 2+ to 4+ amounts, at the 2-hour examinations. At this time the 
blood sugar was 98, blood urea nitrogen 28 and blood COj 48 volumes per 
cent. The patient said she was comfortable, but her skin was cold and 
clanunjn About 7 hours later the patient suddenlj' went into collapse, 
the temperature rose again to 104°, the pulse to 120 and the skin felt cold 
and wet. She vomited a little brownish liquid and became quite restless, 
partiall}' delirious. The duodenal tube was reinserted, against her strenu- 
ous vocal objections, although she was too weak to oppose it physically. 
In spite of draining off about 1 quart of brownish liquid, her condition 
progressed and she died, less than 45 minutes after protesting against the 
insertion of the tube. ’ . 

Axdopsy showed that the small bowel was greatlj' distended bj' liquid 
and occupied most of the abdominal caxdtjn There was slight dilatation 
of the stomach. There was a moderate degree of generalized peritonitis. 
About 8 inches proximal to the cecum was an S-shaped kink in the ileum 
caused bj' recent inflammatorj’ adhesions wliich were apparentl}’ strong 
enough to obstruct the lumen, because the distal 8 inches of the ileum were 
of normal caliber and contained ver^' little fluid. The large bowel lyas 
normal. The pancreas, liver, kidnej's and spleen were normal to inspection 
and palpation. The urinar 3 ' bladder contained about i ounce of urine. 

Discussion of Case 9. If the diagnosis of intestinal obstruction 
could have been made during the first 3 da 3 's and before the patient 
went into shock, the obstruction might have been rclievetl e^■cn at 
the expense of further spread of the jicritonitis. V omiting and 
abdominal pain are also symptoms of developing acidosis and coma, 
but severe acidosis was negated in this case b.v the almost normal 
blood CO; and verx' slight amount of acetone in the urine as well 
as b.v the restlessness and mental alertness of the patient (tlie 
opposite of coma drowsiness). After the patient survived the iir.'t 
shock and collapse large quantities of liquid were jiermitted n\ 
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mouth to further prevent the danger of acidosis. This large amount 
of liquid evidently hastened the end because the small intestines 
were greatly dilated postmortem. That she did not die in diabetic 
coma is shown by the absence of severe ketosis and the fact that up 
to within 45 minutes of her death she was restless and talked con- 
stantly. We believed that the moderate generalized peritonitis 
may have weakened the strength of the small intestinal muscular 
wall (a form of paralytic ileus) so that it could not force the intestinal 
contents past the relatively weak adhesions caused by a localized 
peritonitis of only a few days’ standing. 

Summary. An analysis of 312 consecutive cases of diabetes is 
presented. These patients were treated in an “open hospital” by 
47 different physicians over a period of 8 years, with a total hospital 
mortality of 13.7 per cent. In the 59 surgical cases the mortality 
was 15.2 per cent and in the 253 medical cases there was a mortality 
of 13.5 per cent. 

Although no difficulty whatever is experienced in the control of 
so-called “mild diabetes,” under these conditions the utmost care' 
and diligence is required for success with severe comatose or pre- 
comatose patients. The condition which calls most urgently for 
treatment in severe medical, as well as pre-operative and postopera- 
tive surgical cases, is the acidosis. Until the acidosis is successfully 
combated the height of the blood sugar and the glj'^cosuria are of 
concern mainly as guides in the prevention of hypoglycemia from 
over dosage with insulin. After the acidosis has been controlled, 
the blood sugar can be finally standardized and the final traces of 
sugar removed from the urine by adjustment of diet and insulin. 


ACUTE HEMORRHAGIC NECROSIS OF THE PANCREAS. 

(A Clinico-pathologic Study With a New Classification 
Based on Etiology.) 

By Willuui Brody, M.D., 

KESIDENT PATHOLOGIST, PHILADELPHIA GENERAL HOSPITAL, 

AND 

R. P. Custer, M.D., 

chief of the division of PATHOLOGV, PHILADELPHIA GENERAL HOSPITAL, AND 
ASSOCIATE IN RESEARCH PATHOLOGY, UNIVERSITY OF PENNSYLVANIA, 
PHILADELPHIA, PA. 

(From the Dii-ision of P.ithologj' of the Pliiladelphia General Hospital and the 
Department of Pathology of the University of Pennsylvania.) 

A SDIPLE classification of acute hemorrhagic necrosis of the 
pancreas is herewith presented, permitting etiology to determine 
the groups; it is believed that the pathogenesis in each group can 
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be established. The classification is based almost entirely upon 
observations made in our laboratory. It is not our intention to 
discuss the massive literature that has acctimulated on this subject, 
except to mention that attention has been too strongly focused on 
the inflammatory group, the so-called “acute hemorrhagic pan- 
creatitis” and that other groups, eqiially clear-cut, haA-e been dis- 
missed under such terms as “agonal or postmortem autodigestion.”* 
Pancreatic necrosis is not a disease entity; it is a reflection in the 
pancreas of disease process elsewlmre. The nature of the reaction 
B-ithin the pancreas Agarics Avith the nature of the causative factor 


and presents a more or less characteristic gross and histopathologic 
picture; certain clinical features are sufficiently constant to bear 
out these etiologic and pathologic groups. Thus it is felt that the. 
following classification of “ acute hemorrhagic necrosis of the 
pancreas” is necessary: 

I. Inflammatory. 

(«) Dependent on infection and/or obstruction of the 
biliary tract. 

(b) Dependent on infection from contiguous structures, 
n. Degenerative. 

(a) Dependent on cardioA'aseular disease. 

1. Congestive heart failure type. 

2. IlATDertensiA’e arteriosclerotic type (pan- 

creatic apople.xy). 

3. Embolic type. 

(b) Dependent on general toxic ])henomcna. 

(c) , Dependent on trauma to the pancreas. 

We haA'e obserA-ed a large number of cases; of these, 30 Averc 
selected for detailed etiologic, clinical and pathologic analysis, and 
on this latter group the majority of the data recorded herein depends. 

I. Inflammatory, (n) DEPE^^)E^•ToxlKEECT^oXA^D/oROBSTRUC- 
Tro^' OF THE Bili.-vry Tr.act. This, the least common of all, is 
the abdominal calamity recognized by tiie surgeon as “acute hemor- 
rhagic pancreatitis.” In the words of hloynihan, "the sAidden- 
ness of its onset, the illimitable agony AA’hich accompanies it and 
the mortality attendant upon it, all render it the most formidable 
of catastrophes.” Coining on usually after a good meal, excruciat- 
ing ejjigastric pain occurs, frequently referred to the midliack and 
loins; the patient goes rapidly into collapse, lividity of the face and 
sometimes patchy cyanosis oA’er torso and e.xtrcmitics being notable. 
Exquisite abrlominal tenderness is elicited, especially in the cpiga.-'- 
trium, but rigitlity is not in jiroportion. This is the type of t•a^e 
that at ojieration jircsents to the surgeon extensive fat necrosis, an 
acrid, serosanguinous, intraperitoneal exudate and a large, nrin, 
edematous, red-black, friable pancreas lying at the bloody, ^eInl- 


* For ronijilete coni-iclcnition of tlio jiatliolofric aniUomy of tjip !!' 

for the p;inrrP;iR in lip.'irt difcnRO sec von Glnlin .nn<l Cliol>ot, Ctprlci. mia . i 
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destroyed base of the mesentery. This form has been in the past 
rather artificially divided into three types, viz., hemorrhagic, 
gangrenous and suppurative, the difference, however, being only a 
matter of degree and duration, the essential nature identical. These 
cases almost uniformly give a history of previous recurring attacks 
of epigastric pain, nausea and vomiting of varying severity. 

The etiologic agent is unquestionably a diseased biliary tract, as 
result of infection, small calculi or both. Many pathologists are 
disturbed on finding the bile passages entirely patent at necropsy 
examination and even the gall bladder free of stones. It is perfectly 
conceivable, howeA’er, that a small calculus, sufficient to cause tem- 
porary obstruction at the ampulla of ^'ater and reflux of infected 
bile into the main pancreatic duct, might be dislodged through 
vomiting and retching by the time the patient has reached the 
necropsy table. 

A predisposing factor lies in the anatomic relation of the main 
and accessory pancreatic ducts, the variations of which have 
recently been described bj’’ Simkins. Moynihan feels that the two 
factors essential in the development of the condition are; (1) An 
anatomic arrangement of the parts at the termination of the two 
ducts which permits of their conversion into one channel by closure 
of the orifice of the ampulla into the duodenum, and (2) the presence 
of infected bile, associated or not with cholelithiasis in the gall 
bladder or in the bile ducts. 

Reflux of duodenal contents into the pancreatic ducts is practi- 
cally impossible. We attempted to produce this in the cadaver by- 
ligating the duodenum below the ampulla, injecting colored sub- 
stance into its lumen, and exerting extreme pressure. No coloring 
matter appeared within the pancreas, not even within the common 
bile duct. It has been said that an increase of intraduodenal pres- 
sure to 1000 mm. of water does not overcome the resistance of 
the ducts. Thus we believe that the anatomic arrangement and 
physical conditions existing in the body preclude this as an etiologic 
factor. 

The cause of the actual necrosis is the presence of activated 
pancreatic juice within the substance of the gland. The activation 
of trypsinogen is accomplished normally by enterokinase of the. 
duodenum, but we have shown that duodenal contents do not enter 
the pancreas. This activation, however, is accomplished by de- 
structive bacterial action on the pancreatic cells, freeing the ]irote- 
olytic enzymes therein. Pancreatic lipase needs an alkaline medium 
and bile for its activation. Since bile here enters the pancreas, as 
we believe, fat necrosis is a prominent feature of this grouji. 

Pathologic Anatomy. The gross picture of the pancreas has 
already been mentioned. Histologically, evidences of the inflam- 
matory character of this group are prominent; purulent exudate is 
seen in the ducts and often in the perilobular interstices. Wide- 
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spread necrosis of the _parencln-ma occurs, most prominent in the 
liead and body, the tail being involved last. Hemorrhage is occa- 
sioned through necrosis of vessel vails bj"- pancreatic ferments. 
Necrosis of fat is prominent in and about the gland. Late, no 
structure is recognizable; even the blood undergoes dissolution. 

Of the other Auscera the gall bladder and liver show the greatest 
%’ariation from normal. The former organ is usually the seat of lov- 
grade' calculous cholecystitis and contains stones, more commonly of 
the fine, shot-like variety. The liver has, in many cases, imdergone 
fattj'’ metamorphosis and histologic examination shovs the peri- 
portal region to be the seat of subacute to subclironic inflammation. 
Evidence of “shock,” namely, extreme dilatation of capillary beds, 
is seen throughout the body. 

(b) DEPE^^)E^^’ ON Infection From Contiguous Structures. 
This is mentioned only to be dismissed in as many words, as it 
does not come within the scope of this paper. It usually follows 
suppurative peritonitis, portal thromboplilebitis, perirenal abscess 
(left) and like conditions in which any clinical manifestations 
emanating from the pancreas per se are masked by the sjTuptoms 
of the major condition. Occasionally, however, chronic perfora- 
tion of a peptic ulcer will seat itself in the pancreas, giving rise to 
a subacute pancreatitis which may present puzzling symptoms 
(such a case is mentioned by Gruber). 

n. Degenerative. This second main class is dir’isible from the 
preceding one essentially by the difference in the gross and histo- 
logic picture of the pancreas, from tlie lack of evidence of an inflam- 
matory process either in that gland or in the biliary tract and from 
striking differences in the clinical picture. The basic changes that 
we are considering are present, namely, necrosis and hemorrhage. 
Further subdivision of this group on etiologic grounds is made: 
(1) Those resulting from cardiovascular disease; (2) those associated 
with a general toxic process. 

(a) Dependent on . Cardiov.vscud.\r Dise.vse. 1. Congcslitc 
Heart Failure Type. The cardinal clinical features of cases in 
this subgroup are those of acute, congestive, right-sided heart failure 
in wliich upper abdominal complaints are prominent, especially 
epigastric pain, nausea and vomiting. The pain often radiates to 
one or the other hj’jiochondriac regions and to the back, sometimes 
referred to tlie precordial region; pain in thasc cases is usually not 
severe and is accompanied by marked restlessness. Following the 
onset of these symptoms, the cardiac collapse becomes more promi- 
nent due to the concomitant acute myocardial degeneration, as will 
be seen later. These severe cases are usually accompaniwl by 
elevation of the blood sugar level (often ranging betweeu 20<1 and 
300 mg. per cent). Differentiation from the so-cal!efl “liver pain 
may be difficult; failure to palpate an cnlargal, tender liver and the 
prcWncc of an elevated blood sugar level should be helpful. Karclj 





















Fig. 1. — Inflammatory type (dependent 
on infection of the biliary tract). Suppu- 
rative focus in center: duct entirely de- 
stroyed. Necrosis is prominent; few acinar 
remnants persist. ( X 90.) 


Fig. 2. — Inflammatory type (dependent 
on obstruction of the biliary tract). Exten- 
sive fat necrosis seen in center; reflux of bile 
prominent in this type case. ( X 90.) 












Fig. 3. — ConRcstivc heart failure type. 
Marked necrosis of pancreatic tissue; but 
few intact acini remain. Blood semidi- 
Kcstcd and not visible in photomicrograph. 
No fat necrosis. (X S‘2.) 


Fig. 4. — Recurrent congestive heart fail- 
ure type. Majority of pancreatic tissue is 
necrotic, due to acute cardiac decompensa- 
tion. In center is a V-shaped scar resulting 
from a similar pre^•ious attack from which 
the patient recovered. (X S2.) 






















Tig. C. — Degcneratii’e tj’pc (dcpcndcnton general toxic phenomonn). ^1. 
with cxtrcmelv swollen and degenerated muscle fibers ( X 330) . B, kidney \ut t 
degeneration of tubular epithelium { X 350). C. p.anercas with extensive uniform mxe. 
eis of parenchyma (X 200). 
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did we find an extensively engorged and tense liver at necropsy 
examination. 

Directly related to the acuteness and severity of the cardiac 
decompensation, the pancreatic lesion may be mild or extensive. 
If mild, recovery occurs with reestablishment of circulatory com- 
pensation; we have mute evidence of this through the observation 
of fine to coarse, patchy fibrosis in the gland in cardiac cases with a 
history of repeated decompensation and with very little arterio- 
sclerosis to account for scarring on that ground 'per se. 

The pathogenesis of the pancreatic necrosis and hemorrhage in 
the congestive heart failure group appears to be clear-cut. Acute 
circulatory stasis in the organ leads to anoxemia in the tissue and 
increase in its hydrogen-ion concentration. This in turn disturbs 
the oxidized and reduced sulphydryl balance; in an attempt to 
supply oxygen to the already anoxemic tissue, oxidized sulphydryl 
becomes reduced, thereby augmenting the concentration of the 
latter, which acts as a catalytic agent for activation of trypsinogen 
in the acid medium (Waldschmidt-Leitz). In addition, in the 
autolysis of pancreatic cells, kinase is liberated, thereby furnishing 
a second activating calalyst (Morse). Lipase, being dependent 
both on an alkaline medium and on the presence of bile for its 
activation, is inert under the conditions existing here; hence, fat 
necrosis is not a feature of this group. A second factor, not so 
well established, however, is the increase in permeability of the 
upper intestinal mucosa due to its extreme congestion and degen- 
eration, thus promoting the rate and decreasing the selectivity of 
absorption through this mucous surface; absorption of toxic pro- 
ducts from the upper bowel may occur and enhance the^acute 
degenerative changes seen in all of the viscera. 

Pathologic Anatomy. Grossly the pancreas is always markedly 
congested, presenting a purplish-red color; the consistency is soft, 
either uniformly throughout or present in localized areas most 
frequent in the body. Punctate hemorrhages are often seen on 
the surface. The sectioned siuface shows the areas of softness 
appearing as ill-defined, almost semifluid patches in which free 
hemorrhage is prominent. In those instances in which the degen- 
erative process has occurred uniformly throughout, the organ is 
mushy and does not maintain its form; petechial hemorrhages are 
scattered diffusel3^ 

hlicroscopic examination in the first instance shows focal areas of 
parench;:)^!^! necrosis lying in pancreatic tissue that is either normal 
or only moderately degenerated. In the latter tjqie necrosis is 
almost uniform throughout; some areas, however, are degenerated 
to a less degree. Hemorrhage is not as evident microscopically as 
macroscopically, the blood cells sharing the fate of the parench\'mal 
elements; this is more especially true in the severe instances. (Tlie 
question of postmortem autolysis has arisen in this connection; 
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Cliiari felt that necrosis seen in our degenerative classes vas agonal 
or postmortem “Autodigestionsnekrose;” to this Gruber agrees. .In 
our laboratory the bodies are bandied uniformly and refrigerated 
promptlj" after death j vce have examined the pancreas 3 to G 
days postmortem and haA'e found that organ well preserved . Gruber 
notes in this tj^e of case a diffusion of iron throughout the tissue, 
demonstrable by the Tunibull blue reaction, yet classes the necrosis 
agonal or postmortem; we feel that this observation would suggest 
strongly the congestive origin of the necrosis). The other viscera, 
especially the heart and kidneys, to a lesser extent the liver, show 
a ratlier marked degree of acute degeneration, rather more than 
would be expected as a result of the congestive phenomena alone. 
The gall bladder and bile ducts (both intrahepatic and extrahepatic) 
show little or no evidence of infection. Occasionally calculi may 
be found in the gall bladder, but they are usually of larger size, not 
capable of tra^•ersing the duct. 

2. liyimtensite Arteriosclerotic Type. The occurrence of sudden, 
severe, epigastric pain in a hj^pertensive individual should suggest 
so-called pancreatic apoplexy, sometimes associated with cerebral 
apoplexj’’ and occasionally with the dissecting aneurysm of “mes- 
arteritis degenerativa sine sj^rhilis” (one of our cases showed this 
latter condition, with dissection along the branches of the cocliac 
axis). Phenomena of cardiac decompensation are not prominent 
in this tj^pe of case, but usually appear if the lesion is severe and the 
case terminates fatally. These cases, as well, may present minor 
lesions that heal with residual scarring of the organ, but are differ- 
entiated histologically from the congestive tj'pe by the prominence 
of vascular sclerosis or arteritis in the pancreas and other organs. 

The hemorrhage and concomitant local necrosis in tlic ])ancreas 
are the result of a ruptured vessel; this may be due simply to the 
combination of hj^pertension and diseased A-essels poorly sup])orte<l 
in the loose parenchyma of the organ, or it may be initiated by the 
excessive vomiting of the gastrointestinal crises or of the uremia so 
diaracteristic of arterioncjffirosclerosis Avith renal failure. 

Pathologic Anatomy. The pancreas is usually not enlarpd; the 
apoplectic lesion is often not Ausible until the cut surface is exam- 
ined, although the local area of softening maj" be palpable. Some- 
times, hoAvever, the head lies in a massive perijiancreatic hemor- 
rhage. The lesion is more often single and situated in the head; 
less often is the hemorrhage massh'e Avithin the organ, spreading 
along the interstices with e.xtrcme destruction of the parenchyma. 
Histologically, A-ascular sclcrosi.s, senile or arteritic, is the striking 
feature; occasionally one is fortunate enough to observe actual 
breaks in the arteries and veins. Hemorrhage occupies the fore- 
ground of the picture and necrosis is less j)rominent than in the 
preceding group (thus, hcmon’hagc alone is not the prime factor 
in the cause of necrosis, as other conditions mentioned al)ovc arc 
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necessary therefore). Necrosis under these circumstances is pri- 
marily a pressure necrosis; secondarily, anutritional ; finally, to a 
lesser extent, enzymal. 

The other viscera in these apoplectic cases do not show degen- 
erative changes unless from some extraneous factor. Vascular 
disease of other organs, however, is usually striking. Here again, 
disease of the biliary tract is not a feature. 

In none of our cases was pancreatic apoplexy associated with 
coronary occlusion, although the clinical features in some instances 
suggested that that phenomenon has occurred; some reached the 
necropsy table with the diagnosis of coronary occlusion, some with 
the diagnosis of mesenteric thrombosis. These latter two vascular 
accidents tax the diagnostic acumen. 

3. Emholic Type. We have had no experience with this group. 
It is almost invariably associated with subacute bacterial endo- 
carditis, the pancreas sharing to a lesser extent the embolic acci- 
dents of other viscera. (Hematogenous pancreatitis should receive 
mention, although it is rather rare; it is a question whether to class 
it with this group or with the inflammatory group, depending on 
whether one considers it due to minute bacterial emboli.) For a 
complete study of infarctive phenomena in the pancreas in heart 
disease reference is made to the article of Gerlei. 

{h) Dependent on General Toxic Phenomena. This group 
is identified positively only at necropsy examination by the presence 
of an extremely necrotic pancreas in association with an almost 
equally marked necrosis of the other viscera, in the absence of 
cardiac or vascular lesions, due to an ingested or unknown toxin. 
Most of the cases in our series were associated with some intra- 
cranial disease (acute alcoholic psychosis, pneumococcus meningitis, 
epilepsy, paresis, thrombosis, etc.) that we believe, for the most 
part, is either concomitant (and dependent on the same etiologic 
agent) or merely coincidental. 

Persistent nausea and -vnmiting appeared to be the most common 
subjective symptom of this group, sometimes associated with 
intense upper abdominal pain (the latter was not elicited in some 
instances on account of stupor). In many cases gastrointestinal 
symptoms were attributed by the clinician to the associated intra- 
cranial phenomena, some to intestinal obstruction or ruptured 
viscus. Almost uniformly, blood sugar was markedly increased. 
Uniformly the patients went into collapse and died. 

Pathologic Anatomy. The pancreas is extremely soft and necrotic 
throughout; hemorrhage is not prominent, although the organ is a 
dusky red color. Histologically the architecture is lost, only 
shadows of acini are visible; not the slightest evidence of acute 
inflammation is seen. Very slight fat necrosis may be present in 
the periphery of the gland. (Tvvo cases showed fk necrosis sur- 
rounding lymph nodes in the mesentery; this was attributed to 
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retrograde lymph flow from the pancreas carrying lipase with it.) 
Other Aoscera suffer in proportion; the heart im^ariably shows an 
extremely extensive acute myocardial degeneration; ini-ariably the 
kidneys are the seat of necrotic nephrosis. The liver cords are con- 
verted into an almost anuclear, homogeneous mass; some cases show 
a lesser degree of damage where death oceurs rapidly. The gastro- 
intestinal tract suft'ers markedly'' in this tA^ie of case; the stomach is 
dilated and filled with regurgitated bile and the mucosa of the 
stomach and intestines is exceedingly congested and often necrotic, 
sometimes showing histologically an inflammatory reaction in the 
submucosa. 

(c) Dependent on Trauma to the Pancreas. Opie has stated : 
“Hemorrhagic and gangrenous pancreatitis ivith disseminated fat 
necrosis has in a few instances so directly followed abdominal injury 
that the relation to traumatism cannot be doubted. Injury to the 
pancreas is usually associated with such severe damage to adjacent 
structures that a fatal result is rarely referable to the gland. Inci- 
sions into the pancreas of animals heal readily.” It has been shown 
experimentally that obstruction to the circulation associated with 
injury to the parenchyma may be followed by hemorrhagic necrosis 
of the pancreas; this suggests that traumatic thrombosis of blood- 
vessels may play a part in the pathogenesis. 

Comment. Rational treatment of acute hemorrhagic necrosis of 
the pancreas depends entirely upon a clear conception of its etiology 
and of the various forms in which it may exist. In the inflammatory 
type prompt, intelligent surgical intervention is imperative; in all 
other iii-stances .surgery seems to be definitely contraindicated. 
Those cases associated with congestive heart failure require heroic 
therapy directed toward re.storing circulatory compensation; the 
liAqK'rtcnsiA-egroup calls for measures directed toward the underlying 
cause. For the toxic cases little can be done unless the noxious 
agent can be identified and eliminated.. 

During a discussion of so-called “acute hemorrhagic pancreatitis’ 
recently, a surgeon mentioned the fact that he had of late become 
more conservative in advising operation in certain cases, having 
observed recovery in instances without surgical inten-ention. Wc 
l)eliove that these latter were cases that fall in our degenerath'c 
group and that the surgeon had unconsciously come to recognize 
it without knowledge of the underlying features. How many 
.surgeons, examining a patient with .severe upper abrlominal pain, 
nausea, vomiting and .sometimes collapse, would advise against 
ex]iloratory laparotomy? Fortunately modern surgery is moving 
slowly toward a policy of conservatism. 

If the jiatient is viewed through a wide-angle lens rather than 
through one of short focal length (and that focus centered between 
the umbilicus and .xyfihoid) fewer patients will be subjecterl to and 
their death hastened by unnecessary operation. 
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Summary. A simple classification of acute hemorrhagic necrosis 
of the pancreas has been evolved in which etiology, pathologic 
anatomy and clinical manifestations are closely bound, as follows: 
I. Inflammatory. 

(a) Dependent on infection and/or obstruction of the 

biliary ti'act 

(b) Dependent on infection of contiguous structures. 

II. Degenerative. 

(a) Dependent on cardiovascular disease. 

1. Congestive heart failure type. 

2. Hypertensive arteriosclerotic type. 

3. Embolic type. 

(h) Dependent on general toxic phenomena. 

(c) Dependent on trauma to the pancreas. 

The relation of this classification to treatment has been discussed. 
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THE ABSENCE OF OSTEOPOROSIS DEMONSTRATED CHEMI- 
CALLY IN CLINICAL HYPERTHYROIDISM.* 

By Arnold E. Osterberg, B.S., M.S., Pii.D., 

ASSOCIATE IN SECTION ON CHEMISTRY, THE MAYO CLINIC*, ASSISTANT PROFESSOR OF 
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ANATOMY, THE MAYO CLINIC. 


The work of Aub and his eoworkers, in 1926, in investigating the 
influence of the thyroid gland on the metabolism of calcium showed 
that patients whose diets were deficient in calcium but were ade- 
quate in other respects had a negative calcium balance. Patient.s 


* Submitted for publication, October IG, 1931. 



1 VcTccnlngo o( aMwn ilry bone. PcrccnlnRO of calcinm in ash. Percentage of phoephorua in aeh. Calcium to phoaphorus ratio. 
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with either exophthalmic goiter or adenomatous goiter Avith hj'^per- 
thyroidism, as well as normal persons whose metabolism had been 
elevated by administration of thyroxin or thyroid extract, excreted 
considerably more calcium than the control subjects. In the 
instance of one patient with exophthalmic goiter, Avhose basal meta- 
bolic rate Avas high, the output of calcium Avas increased approxi- 
mately fivefold. Excretion of phosphorus behaved similarly, but 
to a lesser degree. These experiments tended to indicate that the 
excreted calcium Avas of endogenous origin, and that its probable 
source was the bones. This possibility Avas offered by Aub and 
his coAvorkers in their roentgenologic studies, and has been demon- 
strated, also, by Plummer and Dunlap and by Dunlap and Moore, 
who have observed decreased density of the bones of patients 
with exophthalmic goiter. Osteoporosis Avas found to affect the 
entire osseous system, especially the spongy bones and those Avith 
superficial coverings, such as the skull, ribs and bones of the extremi- 
ties. In the extremities it Avas more noticeable in the epiphysis 
and ends of the diaphysis than elseAvhere. The loss of calcium 
A^aried in degree from that producing only a slight increase in trans- 
lucence, so trivial as to escape casual notice, to marked and unques- 
tionable rarefaction. Slight changes became apparent by photo- 
graphing the hand of the patient on the same plate, or by the same 
technique, as that of a normal person. When absorption of calcium 
was more pronounced, the shadoAv cast by the bone was faint, the 
trabeculaj were not very distinct and the bone appeared structure- 
less, The change Avas more diffuse than localized, and if it AA^as 
localized it called for differential diagnosis from atrophy, malig- 
nancy, infection, etc. The vicAV was expressed that the degree of 
decalcification AA^as in direct relation to the scA'^erity and duration 
of the hyperthyroidism, and that decalcification AA^as usual rather 
than unusual. Aub, Bauer, Heath and Ropes elaborated the pre- 
Auous Avork, but reached the same conclusions with reference to 
the effect of hyperthyroidism, on structure of bone, and elimination 
of calcium. In some instances loss of calcium AA'as greatly in excess 
of the increase in basal metabolic rate. 

The possible criticism AA-hich might be offered in draAving definite 
conclusions from the roentgenologic studies Avould be in the selection 
of the controls, since it is aa^II ImoAvn that the degree of actiAfity, 
occupation and other factors, as Avell as age and sex, influence density 
of bone. 

It has been found that administration of iodin, and partial 
removal of the thjToid gland or of the toxic adenoma, tend to 
cause return of the calcium balance toward normal. Aub, Bauer, 
Heatli and Ropes stated: “It is not to be exiiected that all cases 
of hjTDerthp'oidism Avould shoAV osteoporosis of the bones because 
of this increased calcium elimination, Avhich could probably be 
compensated for by a diet containing an adequate amount of 
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calcium. In some cases of long duration, however, this increased 
calcium loss from the bones ‘may be apparent in Roentgen ray 
pictures.” They concluded that the change in the bones was 
attributable to withdrawal of calcium phosphate, although they 
admitted the possibility that some of the calcium might be in the 
form of calcium carbonate. The ratio of calcium to phosphate 
indicated that tricalcium phosphate was the form in which most 
of the mineral matter was lost. The elevation of the basal meta- 
bolic rate was not in itself the cause of the loss of mineral. 

With this work as a background, it occurred to the authors that 
if such gross differences were present in the bones of persons with 
hyperthyroidism as to be demonstrable by roentgenogram, it might 
be possible to demonstrate directly that the increased amount of 
calcium and phosphorus excreted could be shown to be derived 
from bones by analysis of bones remo^’ed from patients who had 
died and who had presented a history of hyperthyroidism. Also, 
data thus secured would demonstrate whether the decrease in 
density was due to loss of calcium and phosphorus as tricalcium 
phosphate, with a resultant high percentage of calcium carbonate 
remaining, or whether decreased density exists because of porosity 
due to the presence of an increased amount of organic matter. 
Naturally, many factors were involved in the selection of such cases, 
and it was apparent at the outset that much negati-\’e evidence 
might be accumulated.' Factors such as duration of the disease, 
whether operation had been submitted to, the length of time since 
operation, the basal metabolic rate, etc., offered complications in 
drawing conclusions from the analytic data obtained by analysis 
of the bones. Howe\'er, it was deemed adA'isable to proceed to 
obtain these data, with the ho])e that the results could be correlated 
with the clinical history, and that positive evidence could be 
obtained by association between the osteoporosis of hyperthyroidism 
as observed clinically and the disease as a whole. 

Methods. Two samples were removed in each case, one from tiie 
right fifth rib, adjacent to the place where it would be severed at 
nccro])sy (jierformcd as a routine) and the other from the left sujierior 
ramus of the pubic bone. The former was believed to reflect bony 
changes most readily, whereas the latter was assumed to be the least 
affected of any x>ortioB of the available bony system. The data 
which it was flcemcd advisable to secure included specific gravity, 
content of moisture, total solids, mineral matter, organic matter, 
content of calcium, content of phosphorus and the calcium to pho.s- 
jihorus ratio. Determinations of magnesium also were made, I)Ul 
the results seemed to be of no significance. 

Because of the infreijnency with which patients who prc.sent 
recent histories of hyperthyroidism come to iiostinortem examina- 
tion, collection of material extended over .'1 years, necessitating that 
the sam]iles of bone be jilaced in 9,5 per cent alcohol for tciniiorary 
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storage. This solution was found to be superior to formaldehyd 
because the periosteum could be more readily removed in cleaning 
the final samples for examination. This mode of preservation 
tended to remove some of the water content of the bone, but the 
defect was partially remedied by leaving the bone in water for a 
day before weighing or measuring its volume. This procedure 
probably did not accurately restore the bone to its original con- 
dition, but the advantages outweighed the disadvantages, and the 
results of the various determinations are at least comparable. 

However, in evaluating the final data it seemed advisable to con- 
sider only those data based on the dry bone material, for the content 
of moisture and determinations of specific gravity, although inter- 
esting in themselves, offer no solution to the problem. Deter- 
minations of moisture were made by drying at 110° C. Specific 
gravity was determined from the weight and the volume as measured 
by displacement of a column of- water in a graduated buret. 

The samples taken from the ribs were uniform in character; care 
was taken to eliminate as far as possible variations in weight, such 
as would occur if the ends of the fragments were not uniformly 
cut across. One would, therefore, expect comparable and reliable 
results from this source. The ramus of the pubis, on the other 
hand, was subject to considerable variation in the size and shape 
of the fragment secured. Effort was made to preserve the most 
dense portion of the bone, but variation occurred in spite of every 
precaution. In evaluation of the results account must be taken 
of this variability. 

The dry weight of the sample was determined by differential 
weighing in crucibles, following which it was incinerated in an 
electric furnace. The loss of weight represented organic matter; 
the residual weight was ash. 

To determine the mineral content, the ash was dissolved in hydro- 
chloric acid, made up to a volume of 100 cc., and the resulting solu- 
tion was set aside for chemical examination. Aliquot parts of 
this solution were taken for determination of calcium and jjhos- 
phorus. Determinations of calcium were made on portions of 3 cc., 
according to the procedure of Kramer and Howland, and deter- 
minations of phosphorus were made on portions of 1 cc., according 
to the procedure of Bell and Doisy. 

Table 1 is a condensation of the more essential analytic data ob- 
tained. The values for specific gravity and content of moisture have 
been omitted, because correlation between the results of analysis of 
control specimens and of specimens from patients with hyperthyroid- 
ism seemed impossible. Study of the statistical data warranted 
its presentation by averages. Consequently, in the various age 
groups the average values are given. Xo constant difi'erence is 
apparent in either the percentage of ash, percentage of calcium 
or phosphorus or the calcium to phosphorus ratio. However, as 
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seen from the general average, there is a tendency to higher mineral 
content in the control cases than in the cases of hyperthjToidism. 
This increase in ash is not of sufficient magnitude to be obvious in 
roentgenograms. The calcium to phosphorus ratio is slightly 
greater than 2. In some cases of hj’perthyroidism the ealeium to 
phosphorus ratio is greater than that of the eontrols, but this is 
not constant, and no particular signfficance can be attached to it. 
That the value is not 1.9.3, as in dry bone or apatite, is due to the 
fact that the results were obtained on incinerated material from 
which carbon dioxid was lost. If constant, marked osteoporosis 
existed, .one would expect a calcium to phosphorus ratio consider- 
ably greater than 2. This was obtained in 1 control case, in whieh 
the calcium to phosphorus ratio was 2.62. The subject presented 
clinical osteoporosis, but no hj^ierthyroidism. One otlier instance 
of a high calcium to phosphorus ratio was found in a case of hj'per- 
thjToidism. The bone from the rib, in this case, had a calcium to 
phosphorus ratio of 2.5, whereas the ratio in the pubic bone was 
normal. 


Table 2. — Suiisiaby of Data Concerning Patients with IlYPERTimioiDisM 
FROM Who.m Specimens of Bone Were Secured. 


Case No. 

Ago, 1 

years, T>'pe of | Duration 

and 1 liiTicrthiToidism. of disease, 
sex. i ; 

Tipe of thyroidec- 
tomy and wcicht 
of removed tissue 
in grams. 

Time of 
death after 
operation. 

Basal 

meta- 

bolic 

rate. 

1 . . 

18 F ' Exoph. goiter S months 

Subtotal; 207 

2 days 

-bios 

2 

22 F 1 Exoph. goiter ' 3 j’cars 

No operation 

No oper. 

-bSO 

3 . ! 

32 F 1 Rec. exoph. l3.5ye.nrs 

1 goiter 

Subtotal ; 8 

0 months 

+57 

4 . . 

34 F 1 Goiter* i Unknown 

Unknown 

1 year 


•5 . . 

30 F ' Exoph, poitor i 0 months [Partial; 20 

1.5 months 

+40 

G . . 

40 F : Exoph. goiter | 3 monthst 

Subtotal; SO 

4 days 

+31 

7 

40 F : Exoph. goiter 9 months 

Subtotal; 50 

10 days 

+83 

S . . 

48 M ' E.xoph. goiter ! 2 months 

Subtotal; 12 

9 daj-s 

+45 

9 . . 

48 F 1 Exoph. goiter , 4 months 

Resection of rt. 

15 liours 1 

+57 


53 M 1 Exoph. goiter IS months 1 

iobc; 02 • 

! 

+01 

10 . . 

No operation 

No oper. 

+41 

11 . . 

53 M Exoph. goiter 4 montlis j 

Subtotal; 54 1 

2 days ) 

+47 

12 . . 

.53 F Exoph. goiter 3 months i No operation i 

No oper. ; 

+49 

13 . . 

57 F ■ Exoph. goiter 1 year | 

Subtotal; 100 

2 days 

+00 

14 . . 

58 M Toxic adenoma 7 years 

Un known ; opera- ^ 
tion elsewhere ' 

5 years j 


15 . . 

5S F Toxic adenoma 1 year , 

Subtotal; 70 

2.5 years 

+ 10 

10 . . 

GO M Toxic adenoma 4 months 

Subtotal; 35 

19 months | 

+51 

17 

03 F Toxie adenoma 3 months 

No operation 

No oper. j 


18 , , 

05 F Ilypertr. nde- 2 years 
noma 

Subtotal; 47 

3 days 


19 

00 M Exoph. goiter 8 months 

Subtotal ; 50 

3 days 

+01 

20 . . 

OS F .\dcnoma 4 months 

Subtotal ; 32 

4 years 

+17 

21 . . 

70 M Ilyperthy. 2 years 

Subtotal; 120 

8 daj-s 1 


22 

71 M Toxie adenoma Unknown 

No operation 

No oper. 

4-20 

2:! . . 

72 M Exoph. goiter 2 years 

Subtotal 

2 day.s ; 



* utikiiowH, removed el?c«]ierc 1 yenr Ijefore. 

t Goiter 22 yc-ors. 
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Table 2 is presented to sliow variable factors that may exist in 
cases of hyperthjToidism, which may lead to variable factors in 
structure of bone. For example, the time of death after operation 
varied from 15 hom's to* 5 years; the duration of the disease, as 



Fig. 1. — The specimens are of pubic bone (more dense) and of rib (less dense). 
The pair of specimens, below, was obtained from the patient represented in Case 1 
(Table 2). The three pairs of control specimens, above, also arc of pubic bone and 
of rib, and were obtained from subjects of the same sex and age group, but who did 
not have hyperthyroidism. 



Fig. 2. — The specimens are similar to those in Fig. 1. The pair of specimens, below, 
was obtained from the patient represented in Case 7 (Table 2) ; the other specimens 
are controls, obtained from subjects of the same age group, but who did not have 
hyperthyroidism. Control specimens A, B, C, D and E were obtained from males, 
the unlettered control specimens from females. Specimen C is of rib. 

elicited from the history, varied from 2 months to 7 years, and the 
basal metabolic rate from +10 to +108. Obviously, some of these 
persons would be more likely to present clinical osteoporosis than 
others, and one would expect that those patients who presented 
histories of moderately increased metabolism for a period of several 
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months, and whose death followed very soon after partial thyroid- 
ectomy, precluding any possibility of regeneration of bone, would 
show by roentgenologic examination decreased opacity of the bone. 
Roentgenograms of specimens in 4 such cfases (Nos. 1, 17, IS and 
19, Table 2) are shown in Figs. 1, 2 and 3. They represent in 
Table 1, respectively, the age groups 15 to 20 years, 40 to 46 years, 
63 to 65 years and 66 to GS years. These pictures demonstrate no 
apparent difference in opacity between the specimens from patients 
with hyperthyroidism and the controls. Table 1 also does not 
disclose striking A^ariations in content of ash or in calcium to phos- 
phorus ratio. Case 4, hoAvever, is a case of osteoporosis in Avhich 
the calcium to phosphorus ratio Avas found to be 2.62. 



c □ 

il f « 





18 


Fio. .1. — The specimens numbered IS and 19 were obtained, respectively, from tlie 
jiatients repre.scntcd in Cases IS and 19 (Table 2). The Rcneral plan is the same ns 
that of FiRS. 1 and 2. Control specimens, obtained from subjects of the same atto 
Rroup, but who did not have hyperthyroidism are represented. .Specimens A, H, C. 
D and E were obtained from males .and arc to be compared with specimen 19. The 
unlettered control specimens wore obtained from females and are to be compared 
with specimen IS. 


Summary. It has been shown previously that hyperthyroidism 
may jiroduce excretion of endogenous calcium, Avhich may result 
in osteoporosis demonstrable by roentgenogram. 

In this study, chemical and roentgenographic study of hone, 
rcmovetl postmortem from 23 patients aa'Iio had had hi.stories of 
hyperthyroidism, and from 7S control subjects, failed to demonstrate 
a .suflieiently constant difference in jicrcentage of ash, pcrccninge 
of ealcitun, calcium to jiho.sphorus ratio or roentgenographic opacity 
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to warrant a conclusion that hyperthyroidism is always accompanied 
by some degree of osteoporosis. 

Failure to demonstrate a difference may be explained by assum- 
ing that there .was compensatory ingestion of calcium, or other 
variable factors that may occur in clinical hyperthyroidism. Ob- 
viously, ingestion of calcium is not controlled in clinical hyper- 
thyroidism as it may be controlled in experimental hj^Dcrthyroidism. 
Further work of this nature in clinical hyperthyroidism seems 
unnecessary, since the results apparentlj’’ can be only inconclusive. 
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TWO METHODS OF INVESTIGATING DISEASES OF THE 
CORPUS STRIATUM. 

I 

By C. j. Munch-Petersen, M.D., 

SECOND ASSISTANT AT THE DEPAETMENT, 

AND 

Th. B. Wern0e, M.D., 

Fin.ST ASSISTANT AT THE DEPAnTSIENT, 

COPENHAGEN, DENMAHK. 


(From the Department for Nerv^ous Diseases, Rigshospitalet, Copenhagen; Chief 
Physician, Prof. Dr. mod. Viggo Christiansen.) 

The so-called extrapyramidal system, the corpus striatum in the 
widest sense, occupies an important position in neurologic medicine. 
Not only do the physiology and pathology of this part of the brain 
hold many unsolved problems in general as well as clinically, but 
at the same time these problems touch to an unusual degree upon 
those domains of medical science Avhich are outside neurology. 

One difficulty which often arises in clinical work is to decide 
whether or not a certain disease picture contains a “striatal” factor 
or not. This is e55pecially the case when it may be supposed to 
have epidemic encephalitis as an etiologic basis, and when there 
are no indisputable symptoms in favor of an extrapyramidal lesion. 
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This difficulty might be solved if it vere possible to work out a 
method which demonstrates diseases of the striatum with certainty, 
even when they cannot be found clinically. 

The authors have earlier, and independently of each other, 
indicated two different methods of investigation which are thought 
to attain this object. 

I. A.L.S.R. (Adroialin-Liquor-Saccharum Reaction) (Munch- 
Petersen’s hlethod). This test is based upon the fact that a hj^jer- 
glycemia caused by adrenalin, or by adrenalin administered with 
glucose, is followed by a rise in the sugar content of the spinal fluid 
as recovered on lumbar punctiu-e.* This rise depends somewhat 
on the size of the rise in the blood sugar, but if the latter reaches 
about 0.16 per cent or more a maximal rise in the sugar of the 
lumbar puncture ffuid is obtained under the experimental condi- 
tions given. The normal limits of the rise maj’- be reckoned : upper 
limit, 0.03 per cent; lower limit, 0.015 per cent. The ex'periinent 
must be carried out on an absolutely fasting patient, and the 
puncture for the determination of the rise in the sugar of the spinal 
fluid must be carried out after 2J- liours. 

The test is performed as follows: In the morning (after a 12-hour 
fast) determinations of the blood sugar and spinal fluid sugar are 
made. The patient then takes 50 gm. of glucose in water (about 
150 cc.), and 5 to 10 minutes later is given a subcutaneous injection 
of 0.5 mg. adrenalin. A determination of the blood sugar is then 
made every hour, in order to make sure that the rise is high enough. 
Two and a half hours after the adrenalin injection the blood sugar 
and spinal fluid sugar are again estimated. As mentioned, the spinal 
fluid sugar will normally at this time of the experiment have been 
increased by 0.015 to 0.03 per cent. One may, for instance, find a 
fasting value of the sjiinal fluid sugar of 0.05 per cent to have 
risen to 0.07 per cent. Under pathologic conditions it is found 
that this increase may be smaller or greater. 

jMunch-Petersen,* on the basis of a large number of observations, 
interprets a smaller rise as a definite sign of a direct “striatal” 
affection. A greater rise may also be due to this, but may also be 
caused by affections outside of the striatum. It may be, however, 
that the greater rise is caused by an indirect influence U])on the 
functions of the striatnm. 

II. B.P.T. {Bivutmtal Farndic Irritation) (WernUe's- Method). 
This test is based uj)on the well-known motor influence which is 
caused when a faradic current is lead simultaneou.sly tlircnigh the 
palms of both hands. On account of the contraction of the nnisckis 
of the upper extremity wc get: (1) pronation, (2) flexion of the 
wrist joint and (3) flexion of the elbow. 

On the basis of nuincrous experiments, Wemrie believes that the 

* A pure plueoye-hyporRlyrcmiu dow not ea<i?c nny ri.“c, or M niiy rritc, n much 
smiiUcr rise tluin the IiyiaTRlycomi.n after ndreimliti. 
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reflex is indicated from the sensory tracts of the lower arm. Further- 
more Wern0e is of opinion that the highest point of the reflex must 
be situated in the striatum : (1) because affections of the cortex do 
not influence the normal course of the reflex; (2) because the reflex 
disappears with crossed spinal sensory paralysis; (3) because 
patients with affections of the corpus striatum, but without symp- 
toms arising in other parts of the central nervous system, generally 
show atypical or absent movements of the arm on bimanual faradic 
irritation. 

Wern0e has previously shown that faradic irritation also causes 
a cortically induced inhibitory reflex of the motor functions. This 
explains various atypical responses in patients with either func- 
tional pareses or anesthesias. 

Wern0e distinguishes between cortically and striatally induced 
functional atypical responses. The former cause normal, but in- 
creased, reactions, often combined with rhythmical movements of 
the arms, as the result of cessation of the inhibition or of a discon- 
tinuous inhibition from the cortex. The latter cause either de- 
creased, absent or altered, grotesque, writhing and unbalanced 
movements, very likely because of anomalies in the conduction of 
the striatum. 

In cases of organic, striatal aft’ection, the reflex may, as we have 
mentioned, be absent, or atypical movements may appear, such as 
extension of the wrist, supination, extension of the elbow and the 
like. 

Neither of the two methods described here have as yet been so 
thoroughly tested that they can be called pathognomonically 
certain in their results. We must especially emphasize that a 
“normal” reaction does not exclude an affection of the striatum. 
It would, however, be of great importance in evaluating the methods 
to examine their reciprocal agreement. 

It cannot be expected a priori that two methods, so different, 
should agree entirely in their results. Their mechanisms are too 
far apart for this. On the other hand, it must be said that agree- 
ment in a sufficient number of cases, the nature of the cases being 
duly considered, will give strong reciprocal support to the postu- 
lated use of the two methods, which furthermore in certain cases 
may be used to supplement each other. In reality we here have 
two experimental methods, which in all respects are independent 
of each other, one of them being biologic-chemical, the other more 
clinical, the aim of both, however, being the same : to prove affec- 
tions in the corpus striatum. 

In the table below 33 cases, examined with both methods, have 
been collected. ^ In 22 of these cases the two methods agreed well 
(67 per cent). In 7 cases tlie result of the two methods did not 
agree (21 per cent). In 4 cases the agreement cannot be judged 
(12 per cent). 
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_ As regards these last cases (Nos. 23, 24, 25, 26) the B.F.I. reac- 
tions observed v'ere of such a kind that so far they must be called 
‘ functional,” whereas the A.L.S.R. showed definite divergence from 
the normal. 

While one would be most' inclined to look upon an abnormal 

A. L.S.R. as a sjmiptom of organic disease, the B.P.I. reactions which 
ha-\'e so far been grouped as “functional” are not yet clearly defined. 
Among other things the location of the affection plaj^s a part, and 
also the reciprocal collaboration of the eorte.v and the striatum in 
each given case. 

In the 7 cases in which the disagreement was evident the grouping 
according to the nature of the symptoms is of some interest. 

Without considering the central localization of these two reac- 
tions, a subject about which we know nothing, we are justified in 
supposing that the A.L.S.R. is released by vegetative functions, 
while the B.F.I. is released via motor centers. In 3 of tlie disagree- 
ing cases the clinical symptoms were essentially of a motor nature 
(Nos. 27, 31, 32). Here we found a normal A.L.S.R. but an aty])ical 

B. F.I. 

In 2 other cases of this groiip (Nos. 29, 30), in which vegetati^■e 
sj’mptoms were the essential ones, the results were just the reverse. 
On the whole, atrophy of the striatum seems often to show normal 
A.L.S.R., at any rate in the first stages. In this respect the 3 cases 
of paralysis agitans, which have been examined by both methods, 
are interesting (Nos. 17, IS, 19). The abiotrophy seems so selective 
in these cases that neither the vegetative functions nor the striatal 
tracts of the arm reflexes arc disturbed by the morbid processes, 
as in these patients Ave found normal A.L.S.R. as well as B.F.I. 
(No. 34, A.L.S.R., normal). On the other hand, in postencephalitic 
cases of Parkinsonism an abnormal result of both the reactions 
seems to be the rule, probably because the inflammatory process 
attacks in the brain tissue far more difl’iiselj'' than does the abio- 
trophy. This, moreover, speaks in support of the opinion stated by 
Viggo Christiansen at the Neurologic Congress in 1920 in Paris— 
that postencephalitic Parkinsonism and that of paralysis agitans 
are two quite separate morbid units. 

Last, Case 7 is of special interest. In this j^atient, who sufi'ered 
from a cervical spondylitis with radicular sj'inptoms, there were no 
clinical signs of an affection of the striatum. 7'he decrease in the 
A.L.S.R. and the atypical B.F.I., which quite unexpectedly were 
found in this case, arc therefore in.stnicti\-e in several respects. In 
the first place, the uniform result of the reactions in this concrete 
example illu.‘'trafes the support Avhich mutual agreement means to 
the judgment of the value of each sijigle method. Fven though it 
is not the nile that abnonnal reactions are found in cases of alfee- 
tion.s of the .sjjine or in juxta.spiiial aifections, a finding like the one 
mentioned will nevertheless cause doubt as to the utility of a single 
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method. It is another matter when two different methods both 
show results which point in the same direction. In the second place, 
we see how the methods, alone, or especially when combined, may 
give us information of an affection of the striatum, which we are 
not able to recognize with the clinical examination alone. In the 
third place, these circumstances show us a use of the methods 
beyond the purely diagnostic one. Granted that these two methods 
are taken up for clinicaFuse, the possibility appears of an investiga- 
tion of a more theoretical kind of different groups of diseases, not 
only in neurology and psychiatry, but also in different types of 
diseases belonging to other irhases of medicine. For, by these 
methods it may be possible to determine the presence of a striatal 
component in a given facies morbi. 

Considering the importance of the striatal part of the brain in 
numerous pathologic conditions, circumstances which are as yet 
not very clear, valid examinations of this kind may be said to be of 
importance. 

Summary. A comparison of the Munch-Petersen and Wern0e 
tests of function of the corpus striatum has been made in 33 cases. 
In 22 cases the tests showed good agreement; in 4 circumstances 
prevented a comparison and in 7 the results were not in agreement. 
The nature of the disagreement in the last group is discussed and 
the value of the use of both tests emphasized in giving information 
about possible lesions of the corpus striatum. 
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A COMBINED NEEDLE AND CANNULA FOR THE ADMINISTRA- 
TION OF TRANSFUSIONS, AND INTRAVENOUS AND 
SUBCUTANEOUS INFUSIONS. 

By Arthur S. W. Touroff, B.S., M.D., 

ADJUNCT ATTENDING SURGEON, SIT. SINAI HOSPITAL, NESV S'ORK CITY. 

(From the Surgical Sers-ico of Dr. Harold Ncuhof, Mt. Sinai Hospital.) 


In medical and surgical practice the occasion to perform trans- 
fusions or to administer fluids subcutaneously or intravenously over 
prolonged periods of time frequently arises. The various types of 
rigid sharp-pointed steel needles which are commonly employed in 
these procedures have the great disadvantage that inadvertant 
motion on the part of the patient when 'the needles are in situ may 
cause local trauma and often pain. ^Mien a patient who is receiving 
intravenous therapy becomes restless or uncooperative the needle is 
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often displaced from the vein or may Jia\'e its point forced through 
the^ wall of the vessel. The inevitable result of either of these 
accidents is the occurrence of perivenous hemorrhage and infiltra- 
tion, which often is not only painful but may also occasionally 
result in local tissue necrosis if certain solutions are employed. 
In those instances in which it is necessary to expose the vein 
surgically and fix a rigid metal cannula in place, the same dangers 
exist. In an effort to prevent these unfortunate occurrences, after 
the needle or cannula has been introduced, the patient’s extremit.i' 
frequently is fixed in an immobilizing device such as a splint. Thus, 
because of certain undesirable features inlierent in the conventional 
instruments, lacking more perfect equipment we are forced to add 
to the discomfort of patients already ill. 

In an effort to obviate the disadvantageous features of the hypo- 
dermoclysis and the intravenous needle, as well as the intravenous 
cannula, we planned to supplant these three by a single new instru- 
ment which we felt should possess the following qualities: (1) It 
should not have a sharp point capable of traumatizing the vessel 
wall or causing penetration as a result of motion on the part of the 
patient. (2) It should be flexible for the same reason. (3) It 
should not be readily displaceable. (4) It should lend itself readilj' 
to introduction subcutaneously and to introduction intravenously, 
by venipuncture or surgical exposure. (5) It should resemble the 
conventional instruments, so that any one accustomed to their use 
would be able to employ it readily, without the necessity of adopting 
a new or complicated technique. 

With these objects in view, we have devised an instrument which 
fulfills the neces.sary requirements and whicli in actual practice 
has proven satisfactory. It consists of two parts, which we shall 
arbitrarily designate as Unit A and Unit B. Unit A represents the 
true instrument, while Unit B is employed merely to facilitate the 
introduction of the former. 

Unit A resembles somewhat an ordinary No. 12 gauge intra- 
venous needle with a shaft 2 inches long. The proximal inches 
of the shaft is rigid and ends in a luib which fits a Lucr .syringe. 
The distal -J inch of the shaft, however, is flexible and is so con- 
structed of fine, closely-coiled silver wire that it can readily be bent 
even on slight pressure. The tip of the instrument instead of being 
.sharp and bevelled is blunt and rounded. 

Within the lumen of Unit A there snugly fits a conventional 
No. 20 gauge sbarp-iiointed, rigid Luer needle which we have 
designated as Unit B. Wlicn the two units arc a.^.'^cniblcd this 
second needle (Unit B) is iluflicicntiy long to jmijcct for a short 
di.siance beyond the tip of Unit A. The two units fit one another 
accurntelv, so that no .sjieciai lockinc device i.s needed. 'J he l>ur- 
pose of Unit IJ is as follows: (1) To act as a stylctte. in onlcr to 
render the instrument rigid during introduction into a vein or 
beneath the skin. (2) To supjdy a sharp point to the instrument, 
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in order to facilitate its introduction. (3) To enable one to draw 
blood with a syringe from the vein, while introducing the instru- 
ment by puncture, and thus to make certain that it has been 
accurately introduced. 

After the assembled instrument has been introduced, the inner 
rigid needle (Unit B) is withdrawn leaving only the outer flexible 
needle (Unit A) in situ. The instrument should always be intro- 
duced for a distance of at least 1 inch, so as to prevent leakage 
which may sometimes occur through the interstices of the distal, 
flexible f-inch segment, if motion on the part of the patient should 
accidentally acutely angulate it. '\^fllen employing the instrument 
for hypodermoclysis or intravenous infusion by puncture, it must 
be introduced with both units assembled, for the reasons stated 
above. On the other hand, when employing it for intravenous 
infusion by surgical exposure of the vein it is necessary to introduce 


B 


Assembled units . 
A and B 




Unit A only. After introduction, fixation in siln is facilitated by 
means of a readily applicable snap clip which grasps the hub and 
which presents two lateral wings of flexible metal for broad approxi- 
mation to the skin by means of a tape or adhesive straps. 

In actual practice the instrument possesses the following attri- 
butes; (1) It may be used for transfusion, hypodermoclysis or for 
venoclysis, by puncture or surgical exposure. (2) It is less apt than 
the conventional type of needle to cause trauma or penetration of 
the vessel wall, with resultant perivenous hemorrhage and infiltra- 
tion. This is so because of its flexibility and the fact that it bears 
a blunt rounded jmint. (3) It is not as readily displaceable as the 
conventional type of needle, because the ribbed outer surface of the 
distal flexible segment tends to i>revent aecidental slipping. (4) 
Its mode of introduction differs in no respect from that of the con- 
ventional types of needle or cannula. 

Note.— This needle is manufactured by George Tiemann & Co., New York 
City. 
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Hxxuan Cancer. B3' Arthur Purdy Stout, jM.D., Associate Professor of 

Surger3;, College of Ph3^sicians and Surgeons, Columbia University; 

Attending Surgical Pathologist, Presb3’terian Hospital, New York. 

Pp. 1007 ; 331 illustrations. Philadelphia: Lea & Febiger, 1932 . 

Price, SIO.OO. 

“This monograph . . . is an attempt to, discuss the development 
and growth of all of the different lands of cancer in the human bod3n It 
has long been recognized that each particular anatomical region of the 
bod5'- produces cases which differ in man3' respects from those in other parts 
of the body. Therefore this book deals vath cancer b3^ regions. Although 
not universall3' accepted, the idea that clwonic irritation is an important 
factor in etiology’’ enjoys a wide popularit3’^ at this time. For clarity and 
convenience in discussion it has been accepted as a worldng h3’pothesis, the 
description of ever3’' cancer is preceded b3’' a section labeled ‘etiological fac- 
tors and precancerous lesions,’ in which is collected all of the information 
which could be found bearing upon the relationsliip between the action of 
the so-called ‘chronic irritants' cellular In'perplasias including benign neo- 
plasms, and cancer. The reader must judge whctlier sufBcient e^^dence has 
been offered to make this h3’pothesis tenable or not. 

“No attempt has been made to discuss the chemical aspect of neoplasms, 
the biological differences betiveen cancer cells and normal cells and the 
biochemical effects of cancerous growth upon the bod\'.” Most phases of 
experimental cancer research have also been omitted. 

In the introduction certain important matters are carefull3'^ considered. 
For example, under “Precancerous Lesions,” the author sa3’s, “In some 
wa3-s this has been an unfortunate term because it has connoted in many 
minds the inevitable sequence of events. Such, of course, is very far from 
the truth; if it were true, the human race would long ago liaie become 
extinct. . . . B3’ precancerous, therefore, is meant simpl3’’ a condition 

which ma3' be associated with the development of cancer.” 

Another point discussed is the “Criteria of Cancer” upon which there is 
such uncertaint}' todn3' that one pathologist considers a tuinor malignant 
which another calls benign. In order that there shall be no misunderstand- 
ing of what the author thinks, he generalizes thus: “A cellular proliferation 
is probabl3’ not a cancer, unless one finds both the morphological changes of 
the individual cells which are found in undoubted cancers and also cn'dcnccs 
of infdtrative growth outside of the usual anatomical boundaries of whatever 
type of cell happens to bo under consideration.” 

With this interesting beginning the real book begins with “The Or.al 
C.a'sdtN',” and hero the heart of the Reviewer fails him, for a definite progmm 
for arranging the text now apjiciirs. We find that the oral cavity consists 
of the lips, tongue, floor of the mouth, cheeks, gums of the mandible, ujqK'r 
oral cavit3' and ])ostorior oral cavitxq for cacli of which all of (lie iw.ssible 
tumors arc to be considered with reference to etiology-, sjiread. sympfonis, 
diagnosis, prognosis, treatment. Then foilow.s the same for the dent.'ij 
app'aratus, the £alivar3- glands, the esopliagu.s, the stomach, the liver ano 
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intraliepatic bile passages, the gall bladder and extrahepatic ducts, the 
pancreas and anipulla of Vater, the intestine and rectum, the appendix, 
the peritoneum, omentum, mesentery and retroperitoneal tissues. This 
occupies 248 pages, to be followed by similar treatment of the mammary 
gland, the uterus, the vulva and vagina, the female' urethra, etc. 

Such an arrangement makes the work a book of reference, and as such 
it is excellent and very useful, but it almost destroys its readabiUty. 

Both author and publisher are to be congratulated in having produced a 
handsome, beautifully illustrated and highly useful book along lines that 
are unconventional. J. McF. 


Living the Liver Diet. By Elmer A. Miner, M.D., Independence, Kan. 
With an Introduction by William P. Murphy, M.D., Instructor in Medi- 
cine at the Harvard Medical School, Boston. Pp. 108; 3 illustrations. 
St. Louis: The C. V. Mosby Company, 1931. Price, $1.50. 

A LITTLE diet manual for the pernicious anemia patient which will find 
its cMef value in the numerous recipes and in the enthusiastic manner of 
presentation by the author, himself afflicted with the disease. B. K. 


Osler and Other Papers. By William Sydney Thayer, M.D., LL.D., 
Dr. Hon., Sc.D., F.R.C.P. (Ire.) Hon., Professor Emeritus of Medicine 
at The Jolms Hopkins University. Pp. 386. Baltimore: The Johns 
Hopldns Press, 1931. Price, $3.50. 

One of Osier’s greatest attributes was unquestionablj’’ liis ability to 
harmonize groups in which he was active and to stimulate j’-ounger men to 
enthusiastic, constructive work. It is fitting that one who gratefully 
acknowledges his great debt should produce this volume, which is in part 
at least a notable tribute to “the Chief.” But it is even more valuable as 
a collection— incomplete, unfortunately — of writings of one of the most 
channing medical essayists of our time. One does not have to read manj’’ 
pages before appreciating what a trenchant evaluation with illuminating 
sidelights tliis is of a great medical figure that none but the author could 
have given. Still more is one eventually impressed by the fact that the 
clear graceful periods are conveying lute et jucimde invaluable maxims to 
students of medicine and to the medical profession atTarge. If our pro- 
fession in this country could be more under the guidance of such pure- ' 
minded, penetrating artists, there would be less call for vninging of medical 
hands, advice of often self-appointed efficiencj’’ experts, and the expensive 
fact-finding of inyestigating committees. As in the author’s quotation from 
Monna Vanna, “ Each man sees in another individual that wliich he sees in 
himself and each one comprehends the other individual in a different fashion 
and precisely from the level of his own moral nature;” so too the reader 
learns much about the writer as he proceeds. 

Of the 24 essays, the first 15 are directly connected Mth Osier; numbers 
7, 8, 14, 15, 16, 20 and 22 .are inspiring addresses to boys of all ages, chiefly 
medical; while Cotton IMather, Laennec, Bright, Fitz, 'Welch and Howland 
are subjects of semibiographical sketches. But why attempt idvisection of 
a lii-ing unit? Tlic book can be read from cover to cover, as I did, or any 
of its component parts may be selected, and with either metliod pleasure 
and profit arc guaranteed. E. K. 
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A Doctor of the 1S70’s and SO’s. 63’- IVilllui Alugn Posey, Sometime 
■ President of the American hledical Association and of the American 

Dermatological Association. Pp. 153; illustrated. Springfield, Illinois: 

Charles C Thomas, 1932. Price, S3.00. 

Although Acting the biograph3' of the father for whom one had a 
“boundless respect and affection” ma3' be as difficult as achieAdng an 
accurate autobiograph}-, in the present case success has been accomplished. 
The author not onh- tells an interesting stor}- S3'mpatheticall3' bv\t ob%'i- 
ousl}- has accuratel}' portrar-ed the daih- existence of a flourishing countrv- 
doctor in an average rural communit}- of the previous generation but of an 
age that has passed. Before bacteriolog}- had had time great!}- to influence 
medicine and surgery (and the elder Pusey is admitted not to have grasped 
its significance) and before the telephone and automobile had revolutionized 
country practice, this austere, n-ise, keen and courageous practitioner took 
adequate care of the health of his community and lived a full life of the 
kind that has contributed so largely to making our nation what it is. As 
a counterfoil to the unrealities of the country doctor of fiction, this figure 
contributes an historical record of value. E. K. 


Conquering Arthritis. By H. M. Margolis, M.D. Pp. ISS; 2 illustra- 
tions. New York: The Macmillan Company, 1931. Price, S2.00. 

The author has attempted a difficult thing and can hardly be said to 
have succeeded. The first 120 pages take up the question of classification of 
the chronic arthritides and a description of rheumatic fever. In this descrijv 
tion of the varieties of arthritis which is a departure from accepted classi- 
fications, gout, a condition admittedly uncommon in America at least, 
occupies 12 pages. Atrophic arthritis is inadequately designated “infec- 
tious” arthritis. The author devotes several pages to the influence of 
s}'mpathectomy on the condition, avowedly a measure of last resort. The 
sections on blood chemistry and on the bowel in arthritis show only a 
superficial acquaintance with the literature on these subjects. The sections 
on nonspecific protein and vaccine are very well done. The diet recom- 
mended in “infectious” arthritis is high in calories and unrestricted in other 
respects: this is not a reflection of the opinion of the best authoritie.s. The 
book is somewhat verbose and filled with rather loose optimism. On the 
whole the patient who trusts to this book will not be safely guided through 
the mazes of arthritis. E- E. 


Practical Morbid Histology. Bv Robert Do.naldson, "M-A.., M.D., 
Cii.B. (Edin.), F.R.C.S.E., D.P.H., Sir William Dunn Profe=.=orof Path- 
ologv in the Universitv of London, etc. With Foreword by Sir Hu.'H’HRY 
Rolleston, Bart., G’C.V.O., K.C.B.. M.D., Regius Professorof Physics, 
University of Cambridge. Pp. -187; 214 illustrations. Second Edition. 
St. lAJuis: The C. V. Mosby Company, 1931. 

“With the ever-e.viianding scope of pathological science, the attraction.^ 
of bactcriolog}-. irnmunolog}' and biochemistry, and the increasing demands 
on the time of the hard-worked inetlical student, there has arisen a rc.al dan- 
ger tliat chamres in structure, ns seen with the naked eye in the poptmortem 
room and under the inierosco]>e in the laborator}', which are so insejianibl.y 
bound iij) with functional reactions, or symptoms, may receive, insiimcient 
attention. A practical knowledge of morbid anatomy is an es'enti.ai iw.-is 
for the understanding and interpretation of the iihysical signs o. di.-case. 
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and so for a correct diagnosis, and also in connection with the further and > 
more difficult problem of prognosis. Experience gained in the postmortem 
room of what are the common pathological changes engenders a sense of due 
proportion in estimating the character, extent and associations of structural 
changes in a given case, and such a training checks fanciful guesses and 
hypothetical diagnoses. Neglect of the study of structural change may 
naturally result from realization of 'the importance of recognizing and 
investigating the earliest departures from the normal and functional dis- 
orders; this tendency should be corrected by Professor R. Donaldson's 
clear account of the morbid changes of structure in this enlarged second 
edition enhanced in value by numerous illustrations." 

(Extract from Sir Humphry Rolleston’s Foreword.) 


Practical Endocrinology. By Henry R. Harrower, M.D. Pp. 704. 

Glendale, California: Pioneer Printing Company, 1931. Price, S5.00. 

As a reference book (for which it is primarily intended) and used in the 
right way, this book should prove extremely useful in a field, wliich though 
often cultivated by methods of dubious value, is admittedly of the very 
greatest importance. The author’s familiarity with the subject is evinced 
in an interesting 20-page chronological list of “endocrine events;’’ and yet 
this also brings out a weakness of the literature in this field in that it records 
a number of discoveries of doubtful or even rejected value. 'Under the 
four headings of Fundamentals, Principles, Diagnostics and Therapeutics, 
the actions of some IG organs are considered as applied to a vdde range of 
human ills. In the section on the stomach of tlie chapter on Principles, such 
preparations as gastron, gastrin, myogestin and ventriculin are considered ; 
while under the spleen we read of lienin, stagnin, hormonal, colloidogenin, 
splenocrin and other little kno^vn substances. From one point of view this 
ma}’’ be looked on as adding to the value of the work as a reference book. 
Considerably more than half the book is devoted to therapeutic con- 
siderations. E. IC 


The Vitamins. Monograph of the Pickett-Thomson Research Labora- 
tory, Vol. I, September, 1931. By Ethel Broavning, M.D., Liverpool, 
Assistant Pathologist to the Pickett-Thomson Research Laboratorj”^, 
St. Paul’s Hospital, London. Pp. 575; illustrated with figures and tables. 
London: Bailliere, Tindall & Cox. In America, Baltimore: The 
Williams & Wilkins Companj’-, 1931. 

. This book is a very complete compilation of the material on the vitamins. 
One especially commendable feature is the emphasis laid upon the patho- 
logical lesions associated with the avitaminoses. It is to be regretted, how- 
ever, that with a wealth of material from which to select illustrations of 
the histopathologj', so much space should be given to lesions produced by 
“bad diets" and relatively so little to specific changes. E. W. 


Courts and Doctors. By Lloyd Paul Stryker. Pp. 236. New York: 
The Macmillan Company, 1932. Price, S2.00. 

IMr. Stryker, having been for many years general counsel for the Aled- 
ical Society of the State of New York, is well prepared to write a liook of 
this kind. The book itself is a much needed guide for physicians in their 
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relation to the law— their duties and rights as citizens. Government has 
become so paternal and bureaucratic that phj^sicians, and indeed all citizens 
who engage in anj' business or profession must know much more about 
legal matters than formerlj’^ in order to keep out of trouble. 

The changed attitude of the people about the function of government has 
led to e^’il, not to good. The founders of the Republic regarded government 
simply as a necessary e-\41 and hence they restricted its duties merely to police 
work and taxation. The newer attitude, that people are made for the 
state, that the state is to be a nursing mother, to “give buns to the people 
who have no teeth,” to make an emdronment for the unfit at the expense 
of the fit, to make them happy, has made life so complicated and laws so 
multitudinous that no phj’sician can live todaj^ without employing a lawyer 
to look after his interests. ' Blackmail, malpractice suits, the narcotic and 
proliibition laws, and the bureaucratic attitude of govermnent officials 
make a book like tliis necessarj’' for every physician. C. B. 


History of A'Iedicine in the Province op Quebec. By Maude E. 

Abbott, B.A., M.D. Pp. 97; 41 illustrations. Montreal: hledical 

Museum, McGill Universit 3 ", 1931. Price, S3.00. 

This outline of Quebec medicine is reprinted vith additions from “The 
Storied ProA'ince of Quebec.” The first half tells of primitive Canadian 
medicine, the struggles of the early French colonists, and the rise of the 
French hospitals from a different point of Anew, to be sure, but in consider- 
ablj’' less detail than does Heagerty’s “Four Centuries of Medical History 
in Canada” (see reA’ieAv in Am. J. Med. Sci., 1929, 178, 270). The latter 
half, especiall}’’ those pages dealing Avith the Montreal General Hospital 
and McGill UniA'ersity and the present situation, progresses more firmly 
and entertainingl}'. The paper and some of the illustrations are regrettably 
poor; j’et Ave recommend the reading matter highly' to those interested in 
the subject. E. Iv. 


Herz UNO Angst. By Prof. Dr. Ludaaug Br.aun. Pp. 119. IVien 
Franz Deuticke, 1932. Price, M. 6. — . 

A continuation of Herz vnd Psyche, published by' the author in 1920, 
this essay', based on obserA’ation of the sick, analy'zes “anxiety" (Angst) 
from the ety’mologic, clinical, phy'siologic, diagnostic and phylogenetic 
points of Auew. Committed to the theory that the sensation of anxiety 
is a specific sensation of the heart, it finds copious support in literature 
and ancient science eA'cn before Aristotle’s enunciation that the heart was 
the seat of the mind. In modern times fewer quotations arc aA’ailable. 
The author is content with such assertions as that we may remain quiet 
in the face of great emotion or danger, uutU suddenly aa'c arc overcome Avitli 
anxiety due to the occurrence of abnormal sensations in the heart. 

iv. 


Female Sex Hormonologa'. By' WiLLiA.At P. Gilaa'es, A.B.,^ M.D., 
F.A.C.S., Professor of Gynecology' at Harvard Medical School ; burgeon- 
in-Chief to the Free Hospital for Women and to the Parkway Ilosintai, 
Brookline. Pp. 131. Philadelphia: W. B. Saunders Company, PHI. 
Price, S3.50. 

This book consists of a rcA-iew of the enormous amount of Avork avIucIi 
has been done in isolating and evaluating the various fem.alc sox hornionf.-, 
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bringing together in one small volume a weU-digested summary of our 
present knowledge of this complex subject. Since these studies have 
introduced into medical literature a host of new words, the inclusion of a 
glossary' which well defines them is a most welcome item and for those who 
wish to go further into the subject an excellent bibliography is appended. 
Organotherapy is considered purely from the scientific aspect in a most 
conservative manner, with no specific recommendations as to dosage or 
product, but rather indicating the limitations of such therapy at the present 
time. Some of the contained information may be of little value a few years 
hence, since this subject is in the formative period, nevertheless it is an 
excellent r4sumd and is of the same standard as the author’s literar}^ con- 
tributions. F. B. 


Nutrition Abstracts and Reviews. Vol. I, Nos. 1 and 2. October, 
1931. Issued under the direction of the Imperial Agricultural Bureau, 
the Medical Research Council and the Reid Library. Pp. 351. Aber- 
deen; The Aberdeen University Press, Ltd., 1931. Price, 13s. 

This Journal has as its editors the well-knoivn scientists, John Boyd 
Orr, J. J. R. Macleod, Harriette Chick and corresponding editors from 
centers throughout the world. Its purpose is to collect abstracts of all 
literature bearing on nutrition of man and of farm animals. More than 
450 journals are reviewed. A number will deal ivith the present state of 
knowledge of different aspects of the subject, giving a bibliography of the 
literature. Others will be devoted to articles of a more general’ nature 
stating a point of view. There are also book reviews. 

The abstracts are arranged under the following headings: Technique; 
composition of foodstuffs; physiology of nutrition; dietetics; feeding of 
animals; diet in 'relation to health and disease. There is an author’s index 
and also an index of the contents. 

The abstracts in the present number are concise 'and give the essential 
facts of the articles reviewed. Each abstract has the title in the native 
language and if foreign, an English translation, the number of references, 
graphs, illustrations apd the institution from which it comes. In view of 
the rapidly increasing literature in this field, the journal should be a great 
aid to those interested in the subject. 

The annual price is 21 shillings. However, no mention is made of the 
number of issues per year. L. J. 


Growth in Private School Children. By Horace Gray, Stanford 
University Hospital, San Francisco, and J. G. Ayres, The Institute for 
Juvenile Research and Beha^dor Research Fund, Chicago. Pp. 282; 
illustrated with figures and tables. Chicago: University of Chicago 
Press, 1931. Price, 83.50. 

Fundajientally' this book presents the carefull}’- comjiiled results of 
4583 sets of measurements (3110 of boys and 1473 of girls) of private 
school children, classified by age groups from 1 to 19 j’-ears. The set 
includes weight, 17 linear measurements, 17 indices related to stature and 
S other indices. Standard deviations and coefficients of variation are given 
for each of the 43 items by sex and age group. 

The material affords basal data which the pediatrician versed in the 
terminology of elementary statistics can readily use in estimating the 
development of a child in his care. To the young contemporarj’ ivorker 

VOI.. ISt, NO. 3. ‘SKlTKMnKIl, 193J 1,1 
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in this field the chapters on anthropologic and statistical method, on body 
types, on sexual, racial, age and economic differences v-ill be found most 
instructive and the bibliography most useful. Above all, the book is a 
record of anthropologic research and observation which will one day be 
an historical document. 

In the chapter on Race the author, judging by the percentage of replies 
received in response to his short questionnaire, concludes that the East 
is third and last in showing interest in schools and children. Due to a 
discrepancy between table and text, it is not clear whether it is Chicago 
or California which leads. C. M. 


A Description of the Planes of Fascia of the Human Body. By B. 
B. Gallaudet, j\I.D., Department of Anatomj^, College of Plij^sicians 
and Surgeons, Columbia Universit 3 ^ New York. Pp. 75. New York: 
Columbia University Press, 1931. Price, S2.00. 

This small volume represents the results of an intensive study of the 
fascias of the human body, bj' a highl 3 >- trained anatomist of man 3 ' years' 
experience in the dissecting room. 'The main thesis is that the fascial planes 
constitute a continuous sheet of connective tissue, v{ir 3 nng in tliickness 
and densit 3 ' according to location. The numerous separately named 
fascias of the textbooks are all discussed, and comparisons are made with 
the author’s obsen'ations in 34 bodies, dissected solely for this study. 
Special attention is paid to the fascial planes of the abdomen, pelvis and 
perineum, and critical descriptions of these are given. 


The Renal Lesion in Bright’s Disease. By Thomas Addis, Professor 
of i\'Iedicine, Stanford Universit 3 ’', and Jean Oliver, Professor of Patli- 
olog 3 ’’. Long Island College of Medicine, Formerly Professor of Patho|og 3 ’, 
Stanford Universit 3 L Pp. 628; 170 full page plates, 2 in color; 21 illus- 
trations and 1 folding table. New York: Paul B. Hoeber, Inc., 1931. 
Price, SIG.OO. 

This splendid book is the cooperative work of a clinician and a patho- 
logist, both well known students of Bright’s disease. It is not a mere 
review of the literature but rather an account of the personal studies of the 
authors. The chief aim is correlation between clinical and morphologic 
facts, that is to sa 3 ' between careful^' studied functional and structural 
disturbances. For too long a time liave pathologic ph 3 ’siolog 3 ’ and patho- 
logic anatomy been divorced, to the great hann of cither discipline. In 
tliis book, as in the great work b 3 ' A'olhard and Fahr on renal disease, the 
functional and structural changes are successfull 3 ’ regarded not as separate 
subjects but as integral interrelated parts of Bright’s disease. The authors 
point out that Bright himself stressed that disease must be interjireted by 
“A reference to morbid anatonn'.” With this aim in tow the authors 
present a verx’ careful analysis of about 100 cases, nil of them jxirson.'ill}’ 
investigated 1 ) 3 ’ metliods designed to permit correlation between the clinical 
and tlic morphologic obsereations. There is given an excellent description 
of the clinical methods elaborated to determine the degree of renal function, 
and the nature and extent of the renal lesions. Similarly, tiie punwEC and 
the technique of the pathologic methods arc clearly presented, and the 
meaning of the clinical and pathologic tenns employed are rigidly defined. 
A very "valuable part, of the work is the complete presentation of many 
case reports. The structunal changes are beautifully illustrated by micro- 
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photographs. There are chapters on the classification and theor}'’ of Bright's 
disease, and on the course and sequence of the pathologic processes in this 
, disease. 

The work can highly be recommended to physicians and pathologists 
who desire a thorouglily modern presentation of Bright’s disease. 

' B. L. 


Phantastica, Narcotic and Stimulating Drugs. By Louis Lewin. 

Pp. 335. New York: E. P. Dutton & Co., 1931. Price, $3.75. 

This volume, the first of its kind, tells in a fascinating way of the drugs 
and substances that man — civilized and savage — seems always to have 
used to soften his sorrows and to add to liis pleasures. 

Comprehensive consideration is here given of narcotic and stimulating 
drugs which are classified as follows; (1) Euphorica: substances which 
inhibit the functions of emotion and perception, giving physical and mental 
comfort, including morphin, cocain, etc. (2) Phantastica; cerebral excit- 
ants that bring about hallucinations and illusions; mescal buttons and 
Indian hemp represent the series. (3_) Inebriata: such as alcohol, chloro- 
form, ether and benzin, which primarily cause cerebral excitation, later to 
be followed by depression or possibly by cessation of function. (4) Hyp- 
notica: somnolent substances, such as chloral, veronal and sulphonal. 
(5) Excitanta; mental stimulants which do not cause a change in conscious- 
ness; these are vegetable substances like caffein, tobacco and betel. 

The soul is mentioned with recurring frequency— 13 times. Is this 
unlucky for science, for metaphysics or for neither? There is a tone of 
pessimism in the book which_ is a bit disturbing; doubtless the use of 
narcotic substances is increasing absolutely but perhaps not so much 
relatively. This is a world of change and there is easily a chance of a change 
for the better. N. Y. 


BOOKS RECEIVED. 

NEW BOOKS. 

The Sign ofBabinsJd. By John F. Fulton, Sterling Professor of Physiology 
in the Yale University School of Medicine, and Allen D. Keller, 
Professor of Physiology and Pharmacologj’’ in the School of Medicine, 
Universitj'' of Alabama. Pp. 165; 65 illustrations. Springfield, Illinois: 
Charles C Thomas, 1932. Price, $5.00. 

Individtiality of the Blood. By Prof. Leone Lattes, Director of the Insti- 
tute of Forensic Medicine in the University of Modena. Translated by 
L. W. Howard Bertie, M.A., B.M., B.Ch. (Oxon.), from the French 
edition 1929. Pp. 413; 71 illustrations. New York: O.xford University 
Press, 1932. Price, $7.50.* 

Diabetes in Childhood and Adolescence. Bj’’ Priscilla White, jM.D., 
Physician at the New England Deaconess Hospital, Boston. With a 
Foreword by Elliott P. Joslin, M.D., Clinical Professor of jMedicine, 
Han’^ard Medical School; Consulting Physician, Boston City Hospital. 
Pp. 236; 25 illustrations, 1 colored plate. Philadelpliia: Lea & Febiger, 
1932. Price, $3.75. 

The Use of Lipiodol. By J. A. Sic.ard, Late Professor in the Faculty of 
hledicine, Paris, and Physician at the Necker Hospital, and J. Forestier 
(Aix-les-Bains). Pp. 235; 50 illustrations. New York: O.xford Uni- 
versity Press, 1932. Price, S4.00. 
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The Medical Annual 1932. Jubilee Volume, 50lh Year. By varioiis con- 
tributors. Edited by Carey F. Coombs, M.D., F.R.C.P., and A. 
Rendlb Short, M.D., B.S., B.Sc., F.R.C.S. Pp. 674; 179 te.vt illustra- 
tions and SI plates, plain and colored. Bristol: John Wright & Sons, 
Ltd., 1932. Price, 20/- net. American publisher; William Wood & Co., 
Baltimore. Price, $6.00. 

International Studies. Medicine and the State. Conducted for the Milbank 
Memorial Fund. By Sir Arthur Neavshomie, K,C.B,, M.D., F.R.C.P. 
With a Forervord by William H. Welch, M.D., LL.D. Pp. 300. 
Baltimore: The Williams & Wilkins Company, 1932. 

The Nature of Disease Journal, Vol. I. By J. E. R. McDonagh, F.R.C.S. 

Pp. 171. London: William Heinemann, Ltd., 1932. Price, 7/6 net. 
Accidents, Neuroses a7id Compensation. By James H. Huddleson, M.D., 
Associate in Neurology, Columbia University; Attending Neurologist, 
Neurological Institute, New York. With a Forervord bj' J. Rams.\y 
Hunt, jM.D., Sc.D., Professor of Neurology, Columbia Unir'ersity. Pp. 
256. Baltimore; The Williams & Wilkins Company, 1932. Price, .$5.00. 
Diternational Studies. Prevention and Treatment of Disease, Yol. 111. 
England and Wales, Scotland and Ireland. Conducted for the Milbank 
Memorial Fund. Ry Sir Arthur Neaa'Sholme, K.C.B., M.D., F.R.C.P. 
Pp. 558; illustrated AAoth tables. Baltimore: The Williams & Wilkins 
Companj', 1932. Price, 16s. 

The Medical Clmics of North America, Vol. 16, No. 1 (Philadelphia Number, 
Jxdy, 1932). Pp. 290; 75 illustrations. Philadelphia: W. B. Saunders 
Company, 1932. Price, Paper 812; Cloth 816. 

Nosohomeion. Quarterly Hospital Review. Second Special Number, con- 
taining the proceedings of the Second International Hospital Congress. 
Pp. 313. Stuttgart: W. Kohlhammer, 1932. Price, 11.25 Marks. 
Quantitative Clinical Chemistry, Vol. 2, Methods. Bj’’ John P. Peters, 
IM.D., M.A., Professor of Internal Medicine, Yale Universitj", School of 
Medicine, and Donalb D. Yan Slykb, Ph.D., Sc.D., Member of The 
Rockefeller Institute for Medical Research. Pp. 957; 95 illustrations. 
Baltimore: The Williams & Wilkins Company, 1932. Price, 810.00. 


NEW EDITIONS. 

The Chemistry of Tuberculosis. By H. Gideon Wells, hl.D., Ph.D., 
Director of the Otho S. A. Sprague Memorial Institute, and Profe.ssor of 
Pathology in the University of Chicago, and Esmond R. Long, M.D., 
Ph.D., Director of the Laborator 3 ’’ of The Henrj'' Phipps Institute for the 
Stud}', Treatment and Prer'cntion of Tuberculosis, and Professor of 
Pathology, University of PennsyNania, formerly Professor of Pathology 
in the Unir'ersity of Chicago. Pj). 481 ; illustrated A\'ith tables.^ w.Mona 
edition, thorouglily rei'ised. Baltimore: The Williams & Wilkins Com- 
pany, 1932. Price, 87.00. 

Mamtalc di Analisi Chimica. By Ces.arb Serono, Dottorc^^in Mcdicina cd 
in Chimica; Docente in Chimica e Microscopia Clinica Nclla 
sit:l di Roma. In collaboration A\-ith Prof. Alfo.vso Cruto. I p. 18.5; 
85 illustrations. Second edition. Torino: Unione Tipograuco-Lditnce 
Torincse, 1932. 

The Anatomy of the Human Orbit. IW S. Ernest B hit.n'all, M..\., M. L, 
B.Ch. (O.non.), M.R.C.S., L.R.C.P. (Lo.nd.), Professor of .•Uiatorn} 
lilcGill UniA-ersitA', .Montreal. Pp. 467; 212 dlustratinn.'L Scemui 
edition. Ncav York: O.xford UniA'crsity Press, 1932. Price, .?(..2.j. 



PROGRESS 

OF 

MEDICAL SOIERCE 


MEDICINE 


UNDER THE CHARGE OF 

W. S. THAYER, M.D., 

PROFESSOR OF MEDICINE, JOHNS HOPKINS DNIVERSITY, BAI/TIMORE, MARYLAND, 

AND 

JOHN H. MUSSER, M.D., 

PROFESSOR OF MEDICINE, TULANE UNIVERSITY OF LOUISIANA, NEW ORLEANS. 


Arterial Atony and Arteriosclerosis.— Plesch, Professor of Internal 
Medicine in the University of Berlin (Lancet, February 20, 1932, p. 
385) advances the thesis that arteriosclerosis is only a part of a general 
constitutional systemic disease which affects particularly unstriped 
muscle and attaching the whole vascular system simultaneously. It is a 
disease which sets in at a comparatively early age, which can be arrested 
and cured in the early stages, according to Plesch’s ideas, and in which 
the local arteriosclerotic changes such as calcification, represents purely 
a defensive mechanism. The arteriosclerosis of old age due to wear and 
tear shows local calcified areas, whereas arteriosclerosis is a disease 
which at the onset at least involves simultaneously and equally the 
entire vascular tree. That these two types differ clinically is a well 
known observation. The primary etiologic factor responsible for true 
arteriosclerosis is a weakening of the muscular and elastic elements of 
the blood vascular walls. They become stretched and dilated at such 
points that are exposed to dynamic pressure so that histologic changes 
occur, serving to raise the resistance of the walls. This pathologic 
change is ultimately completed by the deposition of lime plates so that 
calcification and ossification of the vessel represents not another disease 
but a healing process. Plesch’s ideas are substantiated by certain 
pathologic-anatomic observations and by certain etiologic, statistical, 
experimental and clinical proofs. It would be impossible to detail all 
these data that Plesch has given to maintain his thesis. Certainly if 
they are taken individually and collectively they represent a large 
group of phenomena which might explain the occurrence of arterio- 
sclerosis as a disease which depends primarily upon atony of the arteries. 
Although it is possible to view with acquiescing interest the ideas 
Plesch has concerning the mechanism of the production of arterio- 
sclerosis it is however difficult to accept, except with a certain amount 
of skepticism, his ideas concerning therapeusis and the cure of arterio- 
sclerosis. He suggests for treatment, among other tilings, blood letting 
at times; the reduction of nitrogen and salt in the diet; rest in the hori- 
zontal position thereby relieving the heart, in order to exclude the hydro- 
static pressure factor which is an important part of the pathologic 
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mechanism’, a “dietetic day’’ once a week; and much fresh air. Par- 
ticularly stimulating is his idea that the majority of cases can be handled 
without -the use of drugs. Digitalis lie says is objectionable; cardiac 
tonics not indicated. Small'doses of iodid of potassium are injurious 
rather than useful. Most drugs that directly affect the vessels are 
harmful . His one therapeutic suggestion is when arterioeapillary fibrosis 
has already developed iodid of potassium in doses up to 8 gm. daily 
should be ordered for 10 days disregarding anj’’ symptoms of iodism. 


SUEGERY 
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The Treatment of; Syphilis. — Gouin, Bienvenue and Daoolas 
(Urol, and Cidancons Ret., 1931, 25, 770) say that the applic.ation of tlie 
leukocyto-reaction is indicated as a means of diagnosis in suspected 
syphilis where the serologic reactions are mute and the clinical evidences 
doubtful. The leukocyto-reaction will also be indicated for gauging 
from time to time the drug used. The reactions of the body against 
the disease, or the drugs, change in effect eitlier spontaneously or by the 
evolution of the disease or by treatment. All syphilologists know the 
variations of resistance of syphilis, tlie variations in the action of a 
drug in a given subject, as well as the variations in tolerance. If one 
only utilizes the adequate di’ug one will avoid bad or useless treatments 
or a mixed series used blindly. Finally the leukocyto-reaction will be 
indicated for determining the termination of antisyphilitic treatment, 
tliat is to say, if the patient is cured and to test tin’s cure by different 
salts. A leukocyto-reaction remaining positive demonstrates tlie neces- 
sity of continuing intermittent treatment. 

Intejparietal Hernias. — Low'Eb and Hicken (Ann. Snrg., 1931, 94, 
1070) claim that interparietal hernia is a term used to designate a group 
of hernias which occur in the inguinal region between the v.arious layers 
of the abdominal muscles and are classified according to the anatomic 
location of the hernial sac. Properitoncal hernia includes all those cases 
in which the hernial sac lies between the peritoneum and the trans- 
versalis fascia, 119 such cases being reported. In the interstitial hernia 
the sac lies betiveen tlie transvcrsalis fascia and muscles between the 
transversalis and internal oblique muscles or between the two oblique 
muscles, 34S such hernias haAnng been reported. In superficial henna 
the sac may be monolocular or multilocular, the latter lieing the form 
present in the majority of cases. The usual clinical picture js that of 
intestinal obstruction. Treatment consists of early recognition and 
immediate relief by operation. 

Suprapubic Prostatectomy.— Lonslev and Kerwi.v (J- Am. 

As.<!n., 1932, 97, 1G69) believe that the surgeon ojicratingon the prostate 
must adopt the procedure employed to the .special need.s of the patient 
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involved; there ean be no routine teehnique applicable to all cases. 
Suprapubic prostatectomy is a one-man operation, while perineal 
prostatectomy requires cooperation of a trained team. If the pros- 
tatic hypertrophy has dilated the internal sphincter, enucleation of the 
gland is better done by the suprapubic route. "When the enlarged 
gland has remained within its natural anatomic limits it can be reached 
more safely and conveniently by way of the perineum. The authors 
prefer the technique of suprapubic prostatectomy devised by Freyer 
more than 30 years ago, whose procedure consisted of enucleation of 
the gland through an incision in its capsule, using the finger to detach 
it from the capsule and observing great care not to injure the plexus 
of Santorini, situated at the top of the vesical sphincter, as such injury 
is likely to induce severe hemorrhage. As suprapubic enucleation is 
prone to tear the mucosa from the verumontanum, thus exposing the 
orifices of the ejaculatory ducts to infection, a bilateral vasectomy 
should always accompany suprapubic prostatectomy. Preliminary 
drainage is a prerequisite to successful prostatectomy, but may be 
accomplished in a number of ways according to the needs of the indi- 
vidual patient. Cystotomy employing MacGowan’s transverse inci- 
sion, vesical puncture with Kidd’s instrument and the indwelling 
catheter have all given satisfaction on different occasions. 


Primary Tuberculosis of the Parotid Gland.— Bovtuan and Flin 
{Ami. Surg., 1932, 95, 52) state that tuberculosis of the parotid gland 
is rare and is often mistaken for malignancy, such as syphilis or mixed 
tumor. Two distinct types are usually found: (1) Chronic or fibroid 
type, which is encapsulated and may not produce symptoms for months 
or even years; (2) a type acutely inflammatory, which is diffuse and 
runs its course in a few days or a week. Tubercle bacilli gain entrance 
into the parotid gland by one of three ways: Canalicular, hematogen- 
ous or lymphatic, with the first being the most common. Symptoms 
consist of swelling of the gland either as a circumscribed or fluctuating 
tumor or more diffuse, with an occasional soft spot. The second 
type is usually adherent, red, tense, shiny and edematous. Pain is a 
late sign and the glands of the neck are not involved. Diagnosis is 
likely to be difficult unless it is confirmed by biopsy. Prognosis is 
good as the affection is purely local. Treatment is purely operative, 
and even where facial paralysis takes place from injury to the facial 
nerve, either by disease or operative trauma, there is recovery in most 
instances. 


Traumatic Necrosis of the Liver. — Helwig and Orr {Arch. Sitrg., 
1932, 24, 136) write that a case of traumatic pulpification of the liver 
without rupture is reported in which the patient died after 11 days 
with an extensive nephrosis (general inflammatory involvement of the 
kidneys). He was extremely jaundiced and had diffuse hemorrhages 
into the serous cavities. The output of urine was scanty and the 
blood nitrogen was greatly increased, particularly the creatin which 
amounted to 25 mg. per 100 cc. The mechanism of renal necrosis is 
discussed and the liistologic renal picture, as well as the clinical course, 
Avould seem to favor the theory that some toxin was elaborated in the 
liver, through hemorrhagic necrosis, which acted directly on the kidney. 
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Decholin Treatment of Melancholia, — On the tJieory that certain 
mental disturbances are more or less closelj^ related to functional dis- 
orders of the liver, Hartmann and Weissmann (Med. Klin., 1931, 27, 
1819) employed decholin intravenoiisl 5 '’ in individual doses of 10 cc. in 
a group of' 16 patients suffering from melancholia. They administered 
from tliree to ten injections, tlie aA'crage number being 5 per series. 
In some patients diarrhea, vomiting and elevation of temperature 
required the interruption of treatment after three or four doses. Eight 
of the 16 patients shoAved either subjective or objective improvement as 
a result of this treatment. In 5 of them tliis occurred at once after the 
administration of decholin. In tlie remaining 3 tlie improvement did 
not develop until after the lapse of a few weeks. One patient showed 
improvement immediately after the first injection but failed to respond 
to the subsequent ones. The improvement was purely transitory in 

3 patients while in 4 it was so pronounced and lasting as to permit 
tlieir discharge from care. In tlie remaining 8 patients of the series 
no benefit was secured. The authors feel that there is some relation 
betAveen total doses and tlie results obtained, and that in general five 
injections are required to gi\^e reasonable promise of satisfactory results. 
IIoAveA'er, 2 patients who receiA'ed nine and ten injections respectively 
both failed to shoAV satisfactory results. Tliose patients in Avhom the 
melancholia is associated Ai’ith anxiety states seem to be decidedly more 
likely to be benefited by decholin than are the purely depressed tyjics. 

Quinidin Therapy in the Treatment of Cardiac Irregularities Due to 
Hyperthyroidism. — E.xperience Avith a large number of patients^ with 
liA'perthyroidism Avho haA^e been subjected to thiToidcctomy con.stitutcs 
the basis for the conclusions as to the value of quinidin therapy Avhich 
are presented by Anderson (Ann. Inf. Med., 1932, 5, 825). \Miilc 
auricular fibrillation associated Avith Jiypcrthyroidism tends to dis- 
appear following tliyroidcctomy, the frequency of the spontaneous 
restoration of normal rhythm A’arics betAveen 32 and 60 per cent. I he 
postoperative administration of quinidin raises the frequency of return 
to sinus rhythm to a minimum of 60 per cent and a maxinnini of 90 per 
cent. From extensive experience the author concludes that by far the 
most satisfactory results from quinidin arc to be obtained Avlien it-s 
administration is begun early, on the third or fourth day postoperatiA c. 
The usual test do.sc.s should precede therapy and the latter should 'C 
begun Avith doses of 0.3 gm. (5 grains) of quinidin aihuinistcrcrl e\cri 

4 hours night and day. This dose may lie iiicrca.«ed by shortening tlie 
interval betAveen adininistration.s to every 3 hour.s or even to eAcrv 
2 houi's night and day for 1 or 2 days. The proportion of patients ai io 
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show idiosyncrasy to quinidin is extremely small in the author’s experi- 
ence and although these patients cannot be continued on the drug this 
rarely makes them constitute a significant bar to its routine effectiveness 
in hyperthyroidism. 


Experiences With the Use of Metaphyllin Euphyllin, Cheyne-Stokes 
and Other Forms of Respiratory Disturbances.— On the basis of obser- 
vations made during the past S years with the intravenous administra- 
tion of metaphyllin for the relief of Cheyne-Stokes respiration and other 
central respiratory disturbances, Vogl (3Icd. Klin., 1932, 28, 9) reaches 
the following conclusions; That metaphyllin given intravenously in 
doses varying from 0.24 to 0.48 gm. is the most valuable of all agents 
for the control and relief of most central forms of respiratory distress. 
It restores respiration immediately where it has been suppressed by 
anesthesia for which purpose the large dose should be injected rapidly. 
Cheyne-Stokes respiration, irrespective of the underlying condition 
which is responsible for it, is promptly controlled by the administration 
of small doses, approximately 0.2 gm. given rapidly intravenously just 
at the beginning of the apneic phase and repeated at a similar point 
two or three times. That form of dyspnea associated with a sense of 
oppression but without evidence of cireulatory stasis is best relieved 
by the slow intravenous injection of 0.24 to 6.48 gm. in 10 cc. of dis- 
tilled water or of 33 per cent glucose solution. Frequently the respira- 
tory distress in cardiac asthma can be much diminished by the same 
method of administration. The dyspnea of congestive cardiac failure 
similarly responds very satisfactorily to the injection of a similar dose 
of metaphyllin combined with salyrgan. Finally, various states of 
coma such as those associated with narcotic poisoning, cholemia, uremia, 
etc., are effectively relieved by one or two full doses given intravenously. 


Some Actions of Muscle Extract on the Heart Rhythm.— In order to 
supplement previous observations on the influence of Schwarzmann’s 
extract of skeletal muscle, Turkeltaub {Zischr. f. Kreislavfforschung, 
1931, 23, 601) made electrocardiographic studies upon a group of 
healthy young men both before and after the subcutaneous injection 
of 1 cc. of the extract. He noted a moderate degree of slowing of the 
heart rate without other changes. Where sinus arrhythmia was present 
before the administration it persisted or was even increased after admin- 
istration of muscle extract. Premature beats disappeared shortly after 
the administration of muscle extract, but this effect was only temporarj". 
In patients showing tachycardia due to auricular fibrillation the extract 
brought about some slowing of the heart rate which had a slight tendency 
to persist if its administration were repeated daily. However, the pre- 
vious administration of digitalis to such fibrillating patients seemed to 
prevent any further slowing due to muscle extract. One patient showing 
complete auriculoventricular dissociation with occasional premature 
beats, developed some increase in the frequency of tlie latter as the 
result of the administration of musele extract. 

[Editor’s Note. — While the observations here recorded are sugges- 
tive, a study of the cardiograms reproduced shows that in general tlie 
changes observed by the author were insignificant in degree and it is 
questionable, therefore, whether they have any bearing upon the pos- 
sible therapeutic value of this extract in the conditions studied.] 
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Respiratory Failure in Poliomyelitis.— Wilson {Am. J. Dh. Child., 
1932, 43, 1433) found that in 6 children suffering from poliomyelitis 
■ft'lio had paralysis of the intercostal muscles and the diapliragm ivitli- 
out complications such as pneumonia, the Drinker respirator was 
ideally efficient in maintaining pulmonary ventilation for long periods. 
A therapeutic trial of the respirator seems desirable as soon as possible 
after any reduction of the vital capacity is discovered wliich is due to 
weakness of the respiratory muscles. Marked dyspnea or cyanosis 
should not be waited for as indications for the initiation of treatment. 
The action of the respirator seemed very effective in 2 children Mth 
bulbar paral}'’sis udthout intercostal involvement who had a sudden 
complete cessation of respiration after elioking. The use of the machine 
seemed sometimes helpfid but was often entirely ineffective in 9 cliildren 
with bulbar paralysis, witliout intercostal involvement, who had a 
disturbed central control of respiration, manifested by irregular brentli- 
ing. Only 2 of these 9 children survived. The use of tlie machine in 
cases nnth bulbar paralysis without intercostal ini-olvement is not 
recommended except as an emergency and after every attempt has been 
made to free the pharjmx from all secretions. It was not found pos- 
sible to foretell accurately the effectiveness of the respirator without 
therapy trial. Except for moderate emphysema found at autopsy, no 
evidence of harm resulting from the use of the apparatus was found. 


A Study of the Water and Mineral Balances in Epileptic Children.— 
McQuabrie, Manchester and Husted {Avi. J. Dis. Child., 1932, 43, 
1519) made intensive studies of the water and mineral balances in the 
case of a severely epileptic girl under experimental conditions in which 
changes in the state of hydration of the body liai’e been induced by 
various procedures, other than water restriction. The establishment 
of a positive water balance was regularly followed bj' conmilsi ve seizures, 
excepting one period when intensive phenoharbital therapy was used. 
Convulsions, which occurred during two of the periods with slightly 
negative total water balances, actually followed temporary storage of 
water. Higlier level of water e.vcliange does not necessarily fai'or the 
occurrence of convulsions if active diuresis or catliarsis prevents water 
retention. During periods of diuresis wlien no seizures occurred .sodium 
and chlorin were tiic predominating minerals of the urine. During the 
alternating periods of rehydration, when seizures occurred, potassium 
showed a negative balance with a striking increase in tlie potassium to 
sodium ratio. During periods of positive water balance the increase 
in the potassium to the sodium ratio actually manifested itself from 
12 to 3C hours before seizurc.s occurred. Tins apparent lc.'tkage of 
potassium from the cells, which was most marked during a penod of 
sustained pituitary antidiuresis, may indicate an innate weakness in 
the retaining membranes, presumably of the cells of the cenfr.il nervous 
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system. It is possible that abnormal amounts of water and even 
sodium found entry to the cells at the same time. The data recorded 
are tentatively interpreted as favoring the view that an inherent defect 
in the mechanism for regulating permeability of the brain cell mem- 
branes is characteristic of the epileptic state. The specific action of 
the phenobarbital would appear from the limited data presented to be 
that of maintaining the normal relationships of the electrolytes and 
water on the two sides of the cell membrane. 


Abortive Poliomyelitis.— Paul, Salinger and Trask (J. Am. Med. 
Asm., 1932, 98, 2262) made an epidemiologic study of poliomyelitis, in 
which stress was laid on the problem of so-called abortive poliomyelitis 
in an effort to define this entity to determine its relative frequency and 
to bring out methods by which it may be recognized. Common usage 
of the term abortive poliomyelitis has proved so ambiguous that in order 
to define the issues in this disease the authors have used the term 
characteristic minor illness in association with poliomyelitis so that 
ground may be. cleared for a critical, definitive study. The sympto- 
matology of some of these minor illnesses is more or less characteristic 
but not specific, being essentially that of an acute infection of short 
duration. Such symptoms as fever, sore throat, headache and vomiting 
dominate the clinical picture. In a survey of 222 families in each of 
which 1 or more cases of poliomyelitis had occurred it was found that, 
coincidentally with the onset of the known case or cases of polio- 
myelitis, characteristic minor illnesses occurred with a high degree of 
frequency in the other children of susceptible age. In the age group 
of 1 to 4 years 39 per cent of children with familial exposure developed 
a minor illness, and in the age group of 5 to 9 years this incidence was 
32 per cent. In 60 control families comparable data were obtained, 
showing that while the epidemic prevailed, the incidence of similar 
minor illnesses was about 9 per cent among local children under 10 years 
of age, who had not been exposed to familial cases of poliomyelitis. In 
a survey of three communities the ratio of cases of poliomyelitis to 
these characteristic minor illnesses was in each 1 to 6. Experiments 
were made in which the poliomyelitic virus was isolated from naso- 
pharyngeal washings in 2 cases of these minor illnesses. Negative 
results were obtained in 10 others. In both the successful e.xperiments 
of virus isolation the nasopharyngeal Avashings were obtained on either 
the firet or the second day of the disease, and three other attempts to 
isolate the virus during this period proved negative. Strong evidence 
was developed that these minor illnesses, Avhich are much more frequent 
than has been suspected, have a common causal relationship with true 
poliomyelitis. 


Vaccine Therapy o£ Whooping Cough. — Westendorff {Monaischr. 
f. Kindcrh., 1932, 52, 271) tried tliis treatment in 15 cases. In intervals 
of from 2 to 3 days he injected increasing doses of a polyvalent gonococ- 
cus vaccine, but there was no noticeable change in the course of the 
disease. Several months later 20 whooping cough patients were treated 
with a specific whooping cough v.accine. Only in 2 of these children 
Avas the Avhooping cough influenced favorably. In all of the others the 
treatment Avas Avithout benefit. In a case of tuberculosis of the bron- 
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chial lymph glands, in which pertussis vaccine was given as a pro- 
phylactic, it developed nevertheless in 2 weeks. In \'iew of other 
favorable reports in the literature and considering the 2 cases of his 
own, the author does not feel justified in considering the vaccine 
therapy as entirely valueless. He considers that it is a distinct dis- 
advantage that whooping cough is not recognized until it is fully 
developed. Careful consideration of the history, examination of the 
hemogram and also bacteriologic examination should be helpful in 
making an earlier diagnosis. If begun in an earlier stage vaccine 
therapy may be more beneficial. 
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The Intracisternal Serum Treatment of Neurosyphilis.— Vieto 
{Ncio Eng. J. Med., 1932, 206, 491) believes that the intrathecal admin- 
istration of serum in cases of neurosyphilis is mucli superior to the 
intraspinal metliod of Svdft and Ellis, since the latter not infrequently 
produces severe pain and sphincteric weakness. The intracisternal 
serum treatment has produced very favorable and often rapid changes 
to normal in the spinal fluid findings in a large series of cases studied at 
the Massachusetts General Hospital and in private practice. The first 
evidence of improvement is a diminution in the cell count of the spinal 
fluid, closely followed by a reduction in tlie amount of protein and a 
loss of tlie higher figures in tlie colloidal gold reaction, which ultimately 
becomes negative. The Wassermann reaction on the fluid is the last 
to respond and may be greatly delayed. It may, however, suddenly 
become negative. A slight rise in any of tlie figures is an indication 
for renewal of the treatment. Tlie therapeutic-aim is to bring the spinal 
fluid to normal and keep it so, a result which tlie author obtained in a 
large proportion of cases. The method is apparentli" of no value in cases 
of optic atrophy, which progresses to blindness despite serologic irnproi e- 
ment, and is futile in frank paresis. Cases showing a paretic forniula 
in tlie spinal fluid but no clinical evidence of the disease, however, should 
receive the benefit of a trial of this method, which should he abandoned 
only if no improvement in the spinal fluid occurs after 2 inontlis of treat- 
ment. The author believes that the results obtained from intraei.sternal 
serum therapy are better than those obtained by other forms of treat- 
ment when used in properly selected cases. Frequently as iniicti 
improvement ensuc.s in tlie .spinal fluid forinula in a few months as 
might he expected in a few years from intravenou-s therapy. Ine 
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treatment should be given not oftener than once every 2 weeks and 
should be continued until the spinal fluid has approached normal or- 
is in its normal state. The technique is briefly as follows; Fifteen 
minutes after an intravenous injection of neoarsphenamin 50 cc. of 
blood are withdrawn into a 150 cc. Erlenmeyer flask and allowed to 
stand over night at room temperature without agitation. Twelve 
hours later from. 20 to 25 cc. of- serum can be obtained, which is inac- 
tivated at 56° C. for | hour and then may be kept a number of days 
to a week in an icebox. It must be warmed to, blood temperature 
before use. If a portion of the serum not used at a single injection is 
to be used again within tire week, it must be inactivated a second time 
before injection. The Ayer technique of puncturing the cistern is 
recommended. 
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Ruptured Endometriomata. — For about 10 years the gynecologic 
literature has been replete with investigations into the various aspects 
of endometrial ovarian cysts, or endometriomata, largely due to the 
interesiting and stimulating work of Sampson. While there is still 
some difference of opinion regarding the exact mode of origin of these 
cysts, thej’^ are sought and identified in many instances in which they 
were formerly overlooked. One of the complications to which such 
cysts are liable which has not been generally considered is spontaneous 
rupture of large cysts. In reporting 3 personal cases and citing another 
from the literature, Novak {Am. J. Obsi. and Gyncc., 1931, 22, 826) 
emphasizes the severity of the abdominal symptoms accompanying 
such rupture. In 2 of his cases the clinical picture was that of acute 
appendicitis while in the tim'd a diagnosis of twisted ovarian cyst had 
been made. In the case quoted from the literature the symptoms 
suggested ectopic pregnancy or acute peritonitis. He believes that 
this is a rare complication or else is not recognized as these 4 cases are. 
the only ones he has been able to find. However, one of us (F. B. B.) 
reported a case of this type in 1928 in winch the. symptoms suggested 
a perforated duodenal ulcer. At that time a personal communication 
with Sampson revealed that he had never seen such a condition as here 
reported. A case closely simulating a ruptured tubal pregnancy has 
recently been observed (C. C. N.). The possibility of these accidents 
should be’ borne in mind when acute abdominal symptoms develop 
in cases in which the history and pelvic findings suggest the probability 
of pelvic endometriosis. 
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Etiology of Ovarian Pregnancy. — A true ovarian pregnancy is of 
rather rare occurrence and its etiology is not definitely known, but tlie 
conception wliicli Wollner {Am. J. Obst. and Gyncc., 1932, 23, 262) 
advances is interesting. He believes that in tlie process of physiologic 
o^ullation, after rupture has taken place, a certain amount of force is 
required to free tlie ovum from its attachment to the cumulus oophorus 
cells and to expel it from within the follicle. The power of this force 
depends on two factors. The first is tlie intrafollicular pressure, and 
the second is tlie resistance of the surrounding tissue which in turn is 
dependent upon the tliickness of the membranous wall. Any patlio- 
logic alteration which involves tlie tunica albuginea is likely to produce 
an increased resistance of the follicle wall and affect the mechanism 
of ovulation causing the extent of the rupture to be smaller. In this 
event the liquor will not escape ivith a sudden gush, but will dribble 
away slowljq thus not having sufficient momentum to free the owim and 
flus|i it into tlie abdominal cavity. Such a change in the surface of the 
ovary is often found in chronic oophoritis and in such cases tlie ovary 
often contains numerous follicle cj'sts wliich are nothing but unrup- 
tured Graafian follicles, which could not rupture because they met too 
much resistance in the tunica albuginea. Under the above conditions, 
although tliere may be a small rupture, tlie ovum remains in the ovary, 
and if it becomes fertilized witliin the follicle it will develop into an 
ovarian pregnancy. 
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The Importance of Vessel Crossings in the Development of Branch 
Thrombosis of the Retinal Vein. — According to Kotan.^gi’s (Kltii. 
Monatsbl. f. A^igcnhcill:., 1928, 81, 219) statistics, in 27 cases of bnincli 
thrombosis of tlie retinal veins the superior temporal vein was affected 
in 22 cases and the inferior temporal vein in 6. No tlirombosis of a 
nasal vein was seen. He believes that tlie relative frequency of throm- 
bosis in tlie various venous branches depends on tlie frequency of 
arteriovenous crossings in the different quadrants of the retina. Thus, 
in 124 normal eyes tlie superior temporal artery and vein were found 
to cross 194 times, the inferior temporals SO times, the superior na.'^als 
43 times and tlie inferior nasals 30 times. Thrombosis always occurs 
at or peripheral to an arteriovenous crossing. The occurrence of 
thrombosis at these points is favored by the fact that in many cases, .at 
the crossing, the artery and vein have in part a common wall witti 
closclv united adventitia so that changes in the wall or caliber of either 
arterv or vein can narrow the liinicn and interfere with the circulation 



OTO-KHINO-LiiLRYNGOLOGY 


435 


in the thinner-walled vein. Actual sclerosis of the arterial wall is not 
a necessary factor. The usual thickening of the arterial wall Avith 
increase of elastic tissue which occurs with advancing years may 
cause sufficient pressure on the vein to initiate a thrombosis. An acute 
localized inflammatory process in the arterial wall may have the same 
effect; a venous hyperemi^ or engorgement may result in thrombosis 
in the presence of a normal arterial wall. Of the author’s 27 patients 
with branch thrombosis the youngest was 26 years of age, the oldest 
84 years and 17 were bet\veen the ages of 40 and 60 years; 18 were men 
and 9 women. In 15 patients the blood pressure was deflnitely ele- 
vated. It was questionably elevated in 4 others. In 8 the Wassermann 
reaction of the blood was positive. In the early stages of venous 
thrombosis ophthalmoscopically visible sclerosis in the arterial wall is 
seldom striking. It is questionable whether the arterial changes demon- 
strated histologically in the late phases of venous thrombosis are pri- 
mary or secondary to the disturbance of venous circulation. 
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A Case of Multiple Papillomata of the Larynx With Aerial Metastases 
to Lungs. — Theobald Smith once said, “ It is the natural history of 
these (infectious) diseases which we lack.” And so it is, in no small 
measure, with neoplastic diseases. Admitting that, generally speaking, 
morphology is frequently no index to function, experience has taught 
us that commonly the clinical course of a given tumor can be predicted 
quite accurately from its histologic structure. Wlien the methods now 
at our disposal fail to indicate this parallelism, another — and a very 
valuable— source of information lies in studying the behavior of tlie 
tumor cells, particularly their distribution throughout tlie body and 
the relationship they bear to contiguous tissues. Convincing evidence 
of the value of this latter method lies in a case reported by Hitz and 
Oesteklin {Am. J. Path., 1932, 8, 333). Over the span of her second 
year of life an infant developed consecutively a dry irritative cough, 
gradual loss of voice and a progressive dyspnea which, on direct laryn- 
goscopy was found to be due to, and relieved by removal of, multiple 
laryngeal papillomas. The tumor proliferated so rapidly that, despite 
repeated endoscopic interference during tlie ensuing year a tracheotomy 
became necessary. Altogether, ten suspension laryngoscopies were 
done in a 2-year period, at the end of wliich the little girl died following 
improper insertion of the tracheotomy tube. Postmortem examination 
disclosed that tlie epiglottis was covered and the larynx and the upper 
half of the trachea were filled with cauliflower-like papillomatous masses. 
A remarkable condition existed in the lungs, which contained numerous 
small cavities studded witli millet-seed-sized granules. Some of tliese 
pulmonary caxnties communicated witli bronchioles. Small papillary 
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plugs often occupied the lumina of bronchioli, the columnar epitlielial 
mucosa of which was found sometimes to he intact. When papilloma- 
tous masses occurred in alveoli their origin could be traced from bronchi- 
oli. Sections from laryngeal, bronchiolar, alveolar and pulmonary 
tumor tissue showed the same histologic arrangement — a benign papil- 
lomatous architecture. No neoplastic cells were found in the Ij’mphatics. 
The authors regard tlieir case as an actively grovnng, loistologically 
nonmalignant primary papillomatosis of tlie lar^'nx. They believe the 
evidence justifies an interpretation that fragments detaclied from tlie 
laryngeal growth lodged in tlie broncliioli, where they became implan- 
tation metastases, as well as, by virtue of having been aspirated, “aerial 
metastases” (Letulle). 
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Established Actinotherapeutic Modalities in Dermatology.— In the 
opinion of Scholtz (Arc/t. Phys. Tlicr., X-ray, Rad., 1932, 13, 28) the 
greatest practical problem of scientific physiotherapy is to counteract 
the flood of commercial literature luring practitioners into physio- 
therapy by e.xtravagant therapeutic claims. The greatest danger to 
scientific physiotlieiapy in dermatology is presented by the mechanistic 
tendency promoted by the commercial literature, to be satisfied to 
clear up the individual skin lesions without any attempts of intelligent 
interpretation of the dermatosis as a whole. This tendency reduces 
physiotherapeutic clinicians to tlie level of physiotherapeutic techni- 
cians. No pliysiotherapeutist is qualified to treat skin lesions unless 
he has sufficient grounding in dermatologic diagnosis and is competent 
to administer otlier dermatologic therapeutic measure if neccs.sary. 
As a therapeutic weapon in clearing up individual skin lesions, Roentgen 
ra^’ is much superior to the ultraviolet ray. As a biologic therapeutic 
agency contributing to the cure of dermatoses, both through systemic 
and local effects, and from the point of view of general clinical utility 
to clinical dermatology, the ultraviolet ray is of equal therapeutic 
value with Roentgen ray and is superior to it in systemic dennato.ses. 
Quartz lamp and carbon arc burners arc of identical biochemical and 
therapeutic capacity and are of equal clinical value. The difference is 
merely in mechanical and technical details. Full and inten.se erythema 
doses of the ultraviolet ray are indicated only in a few types of derma- 
toses. The majority of therapeutic effects are better obtained with 
fractional rloscs. R international units, while physically c.vact, are 
not serviceable clinically. Alclvcc’s indirect method of measuring 
Roentgen ray dosage i.s simple, safe and sufficiently e.xact for all clinical 
purposes. Radiologists, as a group, arc using in the ticatment of skin 
Ic.sions Roentgen ray of niucfi greater penetration and of a JieaMcr 
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filtration than is advisable or necessary from a dermatologic point of 
view. Roentgen ray should be reserved for deep infiltrating dermatoses, 
granulomata and tumors. Superficial and particularly systemic der- 
matoses should preferably be treated by ultraviolet ray. The combined 
and alternate use of fractional doses of Roentgen ray and sub ery thema- 
tous doses of the ultraviolet ray is safe, rational and very effective in a 
large variety of dermatoses. 


Clinical and Roentgenologic Aspects of Ulcerative Colitis.— Ulcerative 
colitis has been reported from all parts of the world but seems to be 
more pi'evalent in the north temperate zone. The disease occurs in 
every state in the Union. Among predisposing factors, in the opinion 
of Bargen and Weber {Radiology, 1931, 17, 1153), are upper respiratory 
infections and foci of infection in the teeth, tonsils or gall bladder. 
Much experimental and clinical evidence suggests that a diplostrepto- 
coccus closely resembling the pneumococcus, but of characteristic 
morphologic and biologic properties, plays an important part in the 
etiology of the disease. Roentgenologic manifestations of the disease, 
as seen with the barium enema, are characteristic. In about 20 per 
cent of cases the disease is confined to the rectal segments; the ampulla 
is markedly narrowed and exhibits a series of coarse linear striations 
representing barium in the folds of the strongly contracted ampulla. 
As the disease progresses the ampulla may become narrow, straight 
and tubular. In a typical, well-advanced case the colon fills to the ileo- 
cecal valve almost instantaneously. The colon is shoi’tened and small 
in caliber; its course is straight and the angles at the flexures approxi- 
mate right angles. From a soft, pliable, thin-walled, gently winding 
tube the colon has become a thick-walled, stiff, straight pipe with a 
small lumen, somewhat analogous in appearance to a thick-walled, 
tense sclerotic artery. This picture is not easily confounded with that 
of any other disease of the colon. 


A Clinical Evaluation of Various Qualities of Roentgen and Radium 
Rays for the Treatment of Advanced Cancer.— From his investigation 
WiDMANN (Avi. J. Rorni. and Rad. Therap., 1931, 26, 729) concludes that 
equally -good clinical results were obtained with long and short wave 
length Roentgen and radium rays in a series of epitheliomas of the lip. 
Skin tolerance is greater for short wave length radiations; there is more 
penetration but apparently less absorption. Skin tolerance increased 
when different short wave length radiations were combined, and such 
combinations are recommended because of the improved clinical results. 


Roentgen Ray Treatment of Experimental Tuberculosis.— A number 
of guinea pigs inoculated with tuberculosis were treated with the 
Roentgen ray by Spies {Am. J. Roent. aird Rad. Therap., 1931, 26, 71G). 
The progress of the disease was not retarded, and it was indicated, 
but not proved, that the treatment exerted a deleterious influence. 
The greater the dosage of organisms the shorter Avas the subsequent 
duration of life, but at death the amount of visceral tuberculosis bore 
no relation to the dosage. 
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Experimentally Produced Lesions of the Liver.—Studies of e.xperi- 
mentally produced lesions in liver were undertaken by Bolivian and 
Makn (Ann. hit. Med., 1931, 5, 699). These authors found tliat most 
of the hepatic lesions met widi in man could be produced in the C-xperi- 
naental animal. Complete removal of 'tlie liver results in hj'poglycemia 
rvitli loss of power to form sugar and urea. Amino and uric acids are 
not destroyed and progressive sj^mptoms of acute hepatic insufficiency 
witli coma, conxmlsions and deatli ensue. Partial removal of the organ 
demonstrated tliat less than 20 per cent of normal liver substance was 
sufficient to maintain life. Emphasis is placed upon the gi-eat regenera- 
tive power of hepatic tissue, partial removal of the organ at repeated 
intervals showing that the liver is capable of restoration of more than 
100 per cent of its weight witliout signs of liepatic deficiency. This 
regenerative ability is greatly reduced or absent in obstructive jaundice, 
in marked cirrhotic changes or where the portal blood supply has been 
reduced. Ligation of the common duct leads to development of varices, 
intestinal hemorrhages and ascites. Duodenal ulcer is frequent. 
Cholecystenterostomy gave rise to a low-grade infection of biliary 
ducts rvitli production of an infective type of cirrhosis. Repeated 
administration of carbon tetraclilorid and tetrachlorethane produced 
a picture resembling portal cirrhosis; with more extensive injury a 
subacute yellow atrophy is produced. Alcohol greatly increased the 
toxicity of several toxic substances. Signs and symptoms of hepatic 
insufficiency only supervene when the organ has suffered very profound 
alterations, most of the liver function tests failing to show^ any patho- 
logic change until this has occurred. Satisfactory correlation between 
the amount of liver damage and the degree of retention of broinsulph- 
thalein was usually, although not invariabl}', found. The ascites winch 
occurs spontaneously in extensive experimental cirrhosis and obstructu'c 
jaundice of long duration may be produced by feeding the annual 
meat or meat extractives. The disappearance of ascites, which occurs 
when these substances are withdrawn is facilitated bj' large amount.^ 
of carbohydnite. Salt appears to play no part in the production o 
ascites and tiie great protective value of carbohydrate against hepatic 
injury is emphasized. 

Tumors of the Islands of Langerhans and Hypoglycemia.— ki\c 
cases of tumors of tlie islands of Langerhans have been reportet in 
Smith and Sieukl (J»i. J. Path., 1931, 7, 723). Four of 
were observed at autopsy while in 1 the tumor had been succe^.- u 
removed by surinoal operation. Two of the cases prc.'cnted a < i uii ' 
history of hypoglycemia, 1 a questionnaire history, 1 had no s\mp oin.-' 
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referable to the pancreas and in 1 a mild diabetes was present. The 
authors consider all their cases as adenomas rather than carcinomas or 
hypertrophied islet tissue. In some of the tumors the cells contain 
abnormal secretory granules while in others they are absent. It is 
believed that tumors producing hypoglycemia are composed largely of 
beta cells. In the authors’ cases the islets in the remainder of the pan- 
creas are of normal size and show a normal granular content. The 
activity of the normal islets does not seem to have been depressed by 
the excess of insulin produced in the tumor. The latter is not controlled 
by the normal mechanism governing insulin production and may pro- 
duce hypoglycemia even when small. The occurrence of mild diabetes 
in 1 case suggests that the low sugar tolerance is dependent upon some 
developmental defect of the islets which also is responsible for the 
growth of the adenoma. 

On the Structural Changes of the Tunicse in Varicose Veins. — 
From a study of tissue removed at operation Maggio (io Sperimentale, 
1931, 85, 185) concludes that varices occurring in the saphenous vein 
and pampiniform plexus may show two distinct types of lesions. In 
the first there is primarily degeneration of the muscle fibers of the 
media. Accompanying this is an irregular compensating increase in 
the elastic fibers and laying down of connective tissue in the middle 
and outer coats; this causes distortion and often narrowing of the 
lumen of the vessel. This newly formed tissue is also liable to undergo 
hyalin degeneration, so that when stasis is superimposed thinning of 
the wall and irregular dilatation take place. The intima plays very 
little part in the process, although in the advanced stages the whole 
vessel wall is transformed into a more or less clear substance, showing 
no semblance of cellular structure. In the second type it is the intima 
which is the seat of the initial lesion. An overgrowth of the subendothe- 
lial connective tissue in a diffuse or patchy manner and splitting of the 
internal elastic lamina into many layers causes narrowing of the lumen. 
As time goes on the elastic tissue of the media increases and also tends 
to invade the adventitia. Finally, the new tissue in all three laj'ers 
degenerates, so that there are left areas of a thin, hyalin material, 
interspersed with portions in which the process is still active. Both 
varieties of change are considered to be caused by a toxic process, 
possibly associated with deranged endocrine function. 


The Morbid Anatomy of the Diaphragm.— A study of the morbid 
•anatomy of the diaphragm has been made by Lucre {A717i. hit. Med., 
1931, 5, 750) and a series of 1G4 cases has been reviewed. In this series 
carcinoma ocemred in 14 cases, sarcoma in 3 and hypernephroma in 1. 
Carcinoma of the diaphragm, most often arising primarily in stomach, 
spreads throughout the muscle bundles from the subserous lymphatic 
channels, giving rise to a diffuse flat nodular infiltration with usually 
a considerable destruction of tissue. Tuberculosis, which was present 
in 35 cases, most frequently occurred as a serositis but also as isolated 
or conglomerate tubercles. The peritoneal surface was more often 
involved, even when tlie primary focus was above the diaphragm; 
adhesions to adjacent organs were common and much destruction of 
muscle sometimes occurred. Acute diapliragmitis was present in 25 
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cases with inflammation of both serous sin-faces and in each case 
involvement of the muscle in either a degenerative or inflamniatorv 
process. The. latter which most conamonly was associated with pneu- 
monia presented a picture of a true myositis ndth edema, polymorpho- 
nuclear infiltration and the formation of fibrin, later going on to organi- 
zation and scar formation leading to inference of muscular contraction. 
Hydropic degeneration and Zenker’s hyalin degeneration were fre- 
quently seen and cloudy swelling and fatty degeneration often occiu-red. 
The autlior believes that tliese processes commonly occurring in pneu- 
monia may play an important part in bringing about respiratory failme 
in tliat disease. 
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Scarlet Fever Streptococcus Antitmdn in the Treatment of Scarlet 
Fever. — Veidee, Stevenson and Mitchell {Pnh. Health Rep., 1931, 
46, 3023) made a most carefully controlled study of the therapeutic 
value of two samples of scarlet fever antitoxin. The discussion whicli 
gives briefly the results of the work is as follows: We have attempted 
to present in this report a detailed analysis of each case included within 
our study, the purpose being not only to note the more obvious clinical 
variations in our three groups but also to analyze the records more 
minutely with a \dew to determining wherein, if at all, scarlet fei'cr 
streptococcus antitoxin fails to accomplish its purpose. That the anti- 
toxin has a specific neutralizing effect on the to.xin in vivo is indicated 
by tlie decrease in the duration of the rash, by a change in the character 
and extent of the desquamation, and by a reduction in the number of 
complications. That it failed to neutralize completely the damaging 
effect of the toxic substances produced by the scarlet fci-er infection is 
suggested by the failure of the rash to disappear promptly, by tlic- 
continuation of the fever and by the appearance of complications in a 
certain number of serum-treated cases. These failures may have been 
caused by (a) too small a therapeutic dose, (b) an improper method of 
administration, (c) administration too late in the di.sease, or (d) an in- 
adequacy of antitoxin to neutralize all of the toxic substances elaborated 
in tliis disea-se. It is our belief, and this is confirmed by otiicr clinicians 
and by investigations of tlie action of scarlet fever toxin, that early 
administration of antito.-dn and its rapid di.sscmination througliout the 
body of the patient are essential; the to.xin being elaborated very early 
in the disease and effecting its tissue damage without delay, ihe 
probahilitv of scrum sickness must also he weighed in the use of scarlet 



HYGIENE AND PUBLIC HEALTH 


443 


fever antitoxin. However, the frequency of this complication cannot 
be attributed entirely to a peculiar property of an antistreptococcic 
serum itself, since it was shown that previous sensitization to horse 
serum played an important role in its incidence. With the introduc- 
tion of a more effective method of producing active immunity against 
diphtheria by the use of toxoid instead of toxin-antitoxin mixture, 
there will be a corresponding reduction in the percentage of children 
sensitized to horse serum. There is also the fervent hope that ulti- 
mately an improved method of manufacture will become available so 
that the volume of the therapeutic dose of scarlet fever streptococcus 
antitoxin may be greatly reduced, wliich in itself will minimize the 
probability of serum sickness. 

Changes in Ionic Content of Air in Occupied Rooms Ventilated by 
Natural and by Mechanical Methods. — Intensive investigations have 
until now failed to discover the specific, cause of deadness, or lack of a 
stimulating quality, in the air of occupied rooms, even when tempera- 
ture and humidity are controlled, as contrasted with the air of the open 
country. Proponents of the open air treatment ascribe this quality 
of freshness to a vital principle which is lost when air is brought indoors, 
particularly when ventilation is effected by mechanical means. In 
recent years, since the carbon dioxid, oxygen and crowd poison theories 
have become obsolete, ionization has been suggested as the air-soluble 
vitamin, but it has not j’’et been identified. The ^^rtues of artificially 
ionized air have been extolled on purely theoretical grounds, with no 
scientific confirmation whatever. Yaglou, Benjamin and Choate 
(J. Soc. Heating, Piping and Air Conditioning, October, 1931, p. 865) 
have studied the problem of ionization in relation to ventilation and 
health. Their paper deals largely with fundamental changes in the 
ionic condition of the air in occupied rooms ventilated by natural and 
by mechanical methods, and with the influence of various air condi- 
tioning processes upon the ionic content of air. A series of experiments 
was carried out in rooms, both occupied and unoccupied: (1) With 
no ventilation; (2) with window-gravity ventilation; (3) with mechani- 
cal ventilation, in order to determine tlie extent to which the number 
of small ions is affected bj-^ respiration and transpiration and by modern 
air-conditioning methods. In contract with the prevailing belief, the 
ionic content in unoccupied heated rooms did not differ much from that 
out of doors, and in cold weather it was often higher, owing probably 
to a temperature effect. In occupied rooms there was a marked decrease 
in both positive and negative ions. Immediately after the occupants 
assembled the ionic content of the air fell abruptly to a very low value, 
which was maintained until the occupants left the room. Botli positive 
and negative ions began to rise again as soon as the people departed. 
The minimum supply of outdoor air required to maintain normal ionic 
content in a crowded room was found to be prohibitively high (160 cfm. 
per person). With the usual air supply of 30 cfm. per person, the ionic 
content did not seem to differ greatly from that with no ventilation at 
all. On the other hand, it was possible by means of artificial ionization 
to control both the quantity and the quality of ions at any desired con- 
centration up to 10,000 ions per cubic centimeter, with or without 
ventilation. IMechanical ventilation reduced the ionic content from 
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0 to 30 per cent by diffusion and adsorption to metal conductors. 
Heating the air by means of a central fan sj’^stem increased the ionic 
content, and cooling by similar methods decreased it. The usual 
method of Avashing humidifying or dehumidifying by means of u'ater 
sprays, deprived the air of all small ions, and produced a great number 
of large negative ions, or condensation nuclei, by the well-known 
Lenard effect, Recirculation reduced both positive" and negative ions 
by diffusion and adsorption to metal conductors. 


Antitoxin Immunity to Diphtheria in Relation to Tonsillectomy.— 
Wheeler, Doull and Frost (Am. J. Hj/g., 1931, 14, 555) state that 
the conditions of observation in the two Baltimore groups, of school- 
cliildren and students, respectively, are not entirely comparable to 
tliose obtaining in the most significant of the groups studied by Schick 
and Topper. The latter cite observations on children known to have 
been Scliick-positive immediately before tonsillectomy and retested 
usually mthin 6 months thereafter, while the Baltimore records for 
children who have undergone tonsillectomy refer to Schick tests per- 
formed some years after tlie operation. Hence, a possible explanation 
of the discrepancy between the results is that the negative reactions 
which Schick and Topper found developing so commonly and quickly 
after tonsillectomj' may have been temporary, tending to revert within 
a few years to positi\"e reactions. This explanation does not seem 
probable, for altliough reversions from Schick-negative to Schick- 
positive reactions are not very uncommon, all the evidence at present 
available indicates that in any considerable group of children under 
natural conditions, tlie tendencj’' is regularly toward a progressive 
increase, year by year, in tlie proportion of negative reactors. There- 
fore, if tonsillectomj’ in the groups observed in Baltimore had tended 
to stimulate the development of antitoxic immunity at anything like 
the rate indicated by Schick and Topper’s observations, one would 
expect that the effect would still be clearly demonstrable after the lapse 
of several years. In view of this wide divergence, the need for further 
observations on thb subject is obvious. 
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Funnel chest (pectus excavatum, Trichterbrust) is characterized 
by a depression of the lower end of the sternum. It was first 
described by Bauhinus^ in 1594. It was again mentioned in an 
anonymous note^ in 1860, and in March of the same year Woillez® 
described the case of Heinrich Wojaczek, a young Viennese medical 
student. Thereafter occasional reports on isolated or comparatively 
small groups of cases appeared, and in 1909 an exhaustive study 
of the literature was made by Eric Ebstein.^ Although he col- 
lected 97 previously reported cases, his work was essentially a dis- 
cussion of the various theories of the etiology’’ of trichterbrust and 
was incomplete from the clinical point of view. 

The deformity varies considerably in size and depth— from a 
very slight depression to one in which the entire sternum is involved. 
The deformity of Woillez’s patient was considerable, measuring 
25 cm. in the vertical diameter, 18 cm. transversely and 7 cm. in 
depth. In his case Woillez estimated the distance between the 
anterior surface of the spine and posterior surface of sternum at 
its deepest part to be but 1 cm. Although mild cases of funnel 
chest are common, the moderate and severe forms are infrequent, 
but not as uncommon as the meager literature would lead us to 
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believe. Eichhorst® found 6 cases among 14,000 patients and 
Rosenfeld® found 4 cases among 43S6 deformities of various tj^pes. 
^\e have been able to assemble 10 cases of moderate or severe 
degree (Table 1) in a comparatively short time. Three cases were 
referred by an orthopedic surgeon, 2 by two medical colleagues 
and the remaining 5 cases were seen in private practice.* 

Most cases of funnel breast are either congenital or acquired in 
early life; a third class is definitelj'^ traumatic in origin. The con- 
genital type has been ascribed to various causes. EggeP believed 
it due to a nutritional disturbance, causing a softening of the 
sternum which permits it to be depressed by atmospheric pressure. 
Langer and Zuckerkandl,® and Ribbert,® pointed out the possibility 
of extrauterine pressure as the cause. Von Heuter and Niemeyer'" 
qonsidered it a manifestation of fetal rickets. Sjq)hilis was thought 
to be the etiologic factor by Gaucher.^i W. Ebstein^® believed it 
due to an embryologic defect or arrest of development of the 
sternum. Fleschi® ascribed it to an abnormal length of the ribs. 
The acquired type has been ascribed to rickets,^ obstruction to 
respiration because of adenoids and asthma,^®-'®’*'' faulty posture,'* 
mediastinal adhesions.'® Dejerine®® has seen it in association with 
progressive muscular paralj^sis. While it is not within the province 
of this paper to discuss the various theories proposed to explain 
this deformity, it is agreed that the congenital cases are develop- 
mental and the changes in position of the heart and other viscera 
described below have been found in infants at birth.'-'-" In most 
of the acquired cases the deformity which is small and usually 
noted at an early age'* increases in size with the growth of the 
thorax. 

Signs and Symptoms. Because the excavation usually involves 
the region of the precordium, the thought presents itself thatserious 
cardiac disturbance might readily occur. However, among the 
uncomplicated congenital cases, comparatively few complaints of 
cardiac symptoms have been noted irrespective of the size of the 
depression. (Table 1.) Sauerbruch has reported 2 cases having 
only mild funnel chest deformity associated with cardiac symptoms, 
but such cases are apparently e.\ceptional. The tremendous deform- 
ity of Woillez’s case was discovered during routine e.xamination, 
for the young man, 2.3 years of age, was in excellent health, and had 
never complained of cardiac or pulmonary symptoms. It is also 
interesting to note that this same Heinrich Wojaczek e.\'hihitcd 
himself before the various European clinics for many years. Our 
oldest ])aticnt, I. C. (Table 1; Fig. 1), was 69 years of age and was 
symptom-free and had never any serious cardiac or pnlmonnr\' 
disorder, although his deformity incasurerl 10 cm. in transverse 
diameter, 9 cm. in vertical diameter ami wa.s 5 cm. deep. Jiidson .s- 

* Wc wish to cxjirc.'S our thanks to Dr. A. M. Rcchtmnn. Dr. ■?. Q- Griffith, .U.. 
and Dr. .Slo.an Stewart for referrinu the nbove cases. 
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patient, a man, aged 71 years, also was sjTnptom-free. It is diffi- 
cult to conceive of the heart being so markedly displaced and flat- 
tened as in Fig. 2 without showing evidence of cardiac dysfunction, 
but the slow development in the congenital and most of the acquired 
cases probably allows for accommodation not only within the chest 
but also within the heart. 

In the vast majority of cases the deformity is noted at birtli 
or in early cliildhood and is comparatively small. Occurring at a 
time when the organs have the greatest power of adaptation and 
long before the growth of the thorax is complete, the narrow antero- 
posterior diameter of the chest is compensated by an increased 
groAVth in breadth of the chest; the heart, mechanically impeded 
in its growth by the depression, compensates by a comparatively 
greater increase in its transverse diameter. None of our cases 
showed an undue tivist or kink of the aorta, the slow development 
probably allowing for compensation. 

Rapid formation of the depression, as seen in traumatic cases, 
does not allow for this accommodation and, according to the litera- 
ture, symptoms, especiallj’’ pain and dyspnea, are usually present. 
Alexander^® recently reported 2 cases of traumatie funnel breast. 
Pain and dyspnea, which were prominent sjunptoms in both cases, 
were relieved by operation. 

It is difficult to evaluate the symptomatic effect of funnel breast 
upon those cases complicated by a spinal deformity and those 
associated with organic diseases of the heart. We shall show in a 
future paper that spinal deformities, especially scoliosis and kypho- 
scoliosis, exert a profound influence upon the size, shape, position 
and functional capacity of the heart. The chest is distorted and 
the lung on the side of the deformity is compressed Avhile the oppo- 
site lung shoAVs a compensatory emphysema. Furthermore the 
chest is fixed and does not allow proper ventilation of the lungs; 
the chest is often small, for the deformity is usually complete before 
bodilj' growth and therefore lags somewhat behind. In some cases 
the pulmonary artery is found kinked and tAvisted at postmortem. 
The above factors all throw an added load upon the right heart. 
As a result signs and symptoms referable to As’eakness of the right 
heart appear early. Our patient (Fig. 3) complained of dyspnea, 
edema of the legs and AA-as somewhat c 3 "anotic. Although there Avas 
a moderate funnel chest, the kA’-phoscoliosis is compensated for bj' the 
depression. Since the heart A\'as not compressed, the funnel .chest 
probablj'^ did not plaj’' anj^ part in tlie jiroduction of his symptoms. 

Another patient, a draftsman, first obserA'cd the depression a 
the age of 12 j-ears and AA-as aa-cII until he Avas 34 A-ears, aa-Iicii ic 
developed Aveakness and Ioav blood pressure. At jjrcparatory sc lOO 
he Avas a cross-countrA- runner and played ice hockey, basket la 
and tennis. During the World War he AA-as in the navA- am a 
no time exiierienccd any sj'inptonis referable to the cardiovascu ar 



Fio. 1. — Case 10. Congenital funnel chest, in man, aged 09 years. In lateral 
\’ie\v note the clear space in front of heart, the anterior border of which is formed 
by the chest wall, the posterior by the depressed sternum. The heart is displaced 
to the loft and slightly upward and because of the asimmetry of the depression, its 
anterior border is scon in front of the shadow of the sternum. 







Fig. 3. — Case G. Acquired funnel chest in young man, aged 19 years, complicated 
by a kyphoscoliosis and pigeon breast. The heart is not displaced or flattened. 
Note the scoliotic spine to the right of the heart. The esophagus is seen behind the 
heart. 



Fio. 4.— Case 9. Acquired funnel chest in man, afted 34 years. The , 

is primarily left side. Note the “mitralizafion" of the heart, probably the re. 
of rotation by the left-sided depression. 
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system. Although it is impossible to state with certainty what 
effect his funnel depression had upon his present condition, it is 
improbable that a condition which apparently did not affect his 
cardiovascular system during his strenuous athletic career- would 
affect it seriously during a period of comparative inactivity. The 
depression in this case has the uncommon feature of being primarily 
left-sided. Pluoroscopically, the heart appeared rotated to the 
right by the left-sided depression, and this probably accounts for 
the “ mitralization ” (Fig. 4) and the right axis deviation observed 
in the electrocardiogram. (Fig. 4.) 

Sauerbruch^^ reported a case of paroxysmal fibrillation in an 
uncomplicated funnel chest which cleared up after operation. 
Paroxysmal fibrillation has occurred in 1 of our cases (W. L.) on 
a number of occasions during the past 7 years and, although the 
deformity might have been a predisposing etiologic factor, all the 
attacks have apparently been precipitated by gastrointestinal upsets. 
The cardiac rhythm in all other cases has been normal. 

Because of the deformity, the right border of the heart is difficult 
to determine by percussion, but the apex is usually found to the 
left of the midclavicular line, occasionally as far as the axillary line. 
Pericardial friction sounds have been described by SmitlP® but were 
not elicited in any of our cases. In Case 7, however, there is a 
history of rheumatic pericarditis in childhood. Systolic murmurs 
were heard in 5 of our cases. Four were soft, blowing, not trans- 
mitted and no special significance could be ascribed to them. One 
(Case 9) was heard in the region of the tricuspid valve, but only in 
the upright position. It was rather rough, markedly influenced 
by respiration and disappeared immediately when the recumbent 
position was assumed. 

Responses to exercise tolerance tests were good in all the uncom- 
plicated cases except in Case 10. Although the heart rate remained 
somewhat accelerated and there was some dyspnea on exertion, one 
is scarcely justified in ascribing these reactions to congenital funnel 
breast in a man aged 69 years. 

German authors^’i' consider patients with funnel chest susceptible 
to pulmonary complications, especially bronchitis and tuberculosis. 
In this country Shively-^ reported 17 cases of funnel chest, and of 
these 10 had active tuberculosis. However, all his cases were seen 
in tuberculosis sanatoria. None of our cases gave a history of 
frequent colds or pulmonary disorder nor was there any evidence 
of active tuberculosis found on clinical examination. 

Fluoroscopic Examination. The heart in cases with moderate or 
severe deformity tends to be displaced to the left and usuallj’^ 
upward, the amount of displacement depending upon the size, 
shape and position of the deformity. In severe cases the apex 
may reach the anterior axillary line, but in mild cases little if any 
displacement is observed. (Fig. 4.) Pericardial and mediastinal 
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adhesions'® maj^ prevent displacement of the lieart or cause it to 
be drawn to the right. Case 7 failed to show anj'- displacement, 
and because of the liistory of pericarditis in childhood adhesions 
were considered as a possible explanation. Occasionallj" the deform- 
ity is preponderatingly left-sided rather than nearly sjunmetrical, 
and under these circumstances the heart is either displaced or rotated 
to the right. (Fig. 4.) Usuallj^ however, the right border of the 
heart is close to or lost within the shadow of the spine. The under 
surface of the heart can be seen to an unusual extent and in some 
cases it is raised from the diaphragm so that in inspiration a clear 
space is seen between the two. The heart appears somewhat larger 
than normal, but unlike InTJertrophied hearts, which are denser 
than normal, appears more transparent. The lateral view shows 
the heart and chest to be extremelj’’ narrow, which would account 
for its unusual transparency in the anteroposterior view. Rosier,-® 
in a study of normal hearts, found the ratio of the anteroposterior 
to the transverse diameter to 'be about 0.7 to 1. In funnel chest 
this ratio is often reduced to 0.5 to 1, or less. Instead of the ster- 
num forming the anterior chest border there is a large air-containing 
space formed by the bulging right and left chest. Behind this the 
deformed sternum can be seen. Occasionally, because of the 
asymmetry of the dejiression, the heart can be seen pulsating in 
front of the plane of the sternum. 

Electrocardiographic Study. The electrocardiograms showed no 
definite abnormalities which could be attributed to the funnel 
dejiression. The one of the aged individual showed a left axis 
deviation and evidence pointing to depression of myocardial func- 
tion, but in a person aged 69 years these changes cannot be ascribed 
to a funnel depre.ssion. 

Case 9 showed a conduction defect {P-R interval, 0.24 second) 
but this cannot be attributed to the funnel depression. The right 
axis deviation observed in this case maj’^ have resulted from rotation 
of the heart produced by a primarily left-sided funnel depression. 

The electrocardiograms of tlie other 7 uncomplicated cases were 
normal, and did not show axis deviation, probably because the 
heart as a whole was displaced upward and to the left without rota- 
tion of its electrical or anatomical axis. 


Summary. Ten cases of moderate or severe funnel chest were 
studicxl in order to determine its effect upon the heart. There were 
9 males and 1 female. The ages ranged from 7 months to 69 years. 
The deformity was probably acquired in 4 cases, in 5 congenital 
and in 1 unknown. One case was complicated by a k}q)hoscohosis 
and pigeon breast. Clinically the latter was the only one who 
showed evidence of cardiac decompensation, but it is believed this 
was due to the lung lesions re.sulting from the spinal deformity. 
Electrocardiograms were normal in 7 uncomplicated cases. 
cases showed evidence of depressed myocardial function. Fluoro- 
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scopically the heart was flattened in the anteroposterior diameter 
and eorrespondingly enlarged in the anteroposterior view; it Avas 
displaced upward and to the left, and in 1 case appeared rotated 
to the right. 

Conclusions. 1. Funnel chests of moderate and severe grades are 
not as uncommon as the meager literature would lead one to believe. 
Mild degrees of funnel chest are common. 

2. Funnel chest of moderate or severe grades causes a displace- 
ment of the heart to the left and usually upAvard. The heart is 
enlarged in its transA'^erse diameter, but the anteroposterior diameter 
is decreased. Occasionally the heart is rotated by a marked 
asymmetrical depression. 

3. Although the heart is displaced, electrocardiograms fail to 
reveal any consistent dcAuation of the electrical axis, probably 
because the heart is displaced as a AA’hole. 

4. Uncomplicated funnel chest does not appear to have any 
clearly defined effect upon the functional capacity of the heart 
unless the deformity is traumatic or of rapid development. 

5. The lack of symptoms can probably be explained by the sIoav 
development in the vast majority of cases. This alloAvs for accom- 
modation AA'ithin the chest and heart. 
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GROSS CARDIAC HYPERTROPHY IN MYOCARDIAL 
INFARCTION.* 

By Elmer C. Bartels, M.D., 

FELLOW IN MEDICINE, THE MAYO FOUNDATION FOR MEDICAL EDUCATION AND RESEARCH, 

ROCHESTER, MINNESOTA, 

AND 

Hakrv L. Smith, M.D., 

ASSOCIATE IN SECTION IN DIVISION OP MEDICINE, THE MAYO CLINIC, AND INSTnUCTOR IN 
MEDICINE, THE MAYO FOUNDATION, nOCHESTER, MINNESOTA. 

There seems to be considerable disagreement in the literature as 
to wlietlier severe coronary disease and cardiac infarction do or do 
not produce cardiac hj-pertrophy. We recently reported 2 cases 
of cardiac infarction affecting young persons, in which there was 
marked gross cardiac iDTiertrophy. The impression gii'cn in the 
literature, and these 2 striking cases, prompted ns to make this 
study, which consisted of a review of 8912 records of necropsy. 
Out of this number of records of postmortem examination, we 
obtained 42 in which there was evidence that the coronary arteries 
had been diseased sufficientlj" to produce definite chronic infarction. 

In selecting this material we excluded all cases in which there was 
any condition that is known or is supposed to produce cardiac 
hy]Jcrtrophy. We excluded all cases in which there was hyper- 
tension or a history of blood pressure of more than 150 mm. of 
mercury systolic, and 90 diastolic. That is, we took a reading of 
150 systolic and 90 diastolic for our upper limit of normal. There 
were 9 of these cases that had been observed over a period of several 
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years. Some of the patients had had only one reading of blood 
pressure, and of course we cannot be absolutely sure that some of 
them had not had h}T;)ertension in the past, although when they 


Table 1.— Summary op Cardiac Weight op Patients with Myocardial 

■ Infarction.* 


I 

II 

III 

IV 

V 

VI 

- VII 

VIII 

Case. 

Age, 

years. 

Body 

weight, 

pounds. 

Cardiac 

weight, 

gm. 

Calculated 
normal 
cardiac 
weight, gm. 

Cardiac 

weight, 

+8 per cent 
for error. 

Increase. 

Percentage 
(column VIIl 
column VI). 

Grams 
(column IV 
minus 
column VI). 

1 

35 

183 

715 

357 

385 

85 

330 

2 

36 

141 

540 

275 

297 

81 

243 

3 

41 

185 

308 

301 

381 


' 

4 

46 

200 

600 

390 

421 

42 

179 

5 

47 

120. 

385 

234 

251 

54 

134 

6 

48 

161 

475 

314 

339 

40 

136 

7 

50 

163 

275 

318 

343 


1 

8 

50 

170 

460 

332 

358 

28 

128 

9 

51 

160 

650 

309 

333 

95 

341 

10 

52 

200 

487 

387 

411 

18 

76 

11 

55 

145 

466 

283 

315 

47 

151 

12 

54 

154 

411 

301 

325 

26 

86 

13 

54 

. 153 

486 

296 

319 

52 

190 

14 

54 

120 

332 

234 

252 

31 

80 

15 

54 

198 

355 

387 

418 



16 

55 

168 

388 

328 

354 

9 

34 

17 

56 

135 

480 

263 

284 

68 

196 

18 

56 

125 

338 

240 

259 

30 • 

79 

19 

56 

170 

400 

331 

357 

12 

43 

20 

57 

181 

520 

353 

381 

36 

239 

21 

57 

140 

475 

273 

294 

01 

181 

22 

59 

150 

425 

293 

310 

34 

109 

23 

59 

106 

5S0 

322 

347 

38 

233 

24 

59 

136 

304 

265 

280 

27 

78 

25 

59 

111 

278 

210 

233 

15 

45 

26 

60 

208 

598 

406 

438 

35 

160 

27 

60 

105 

514 

322 

347 

48 

192 

28 

60 

197 

420 

304 

328 

28 

92 

29 

61 

148 

540 

288 

311 

73 

229 

30 

61 

103 

530 

318 

343 

54 

187 

31 

i 65 

136 

325 

260 

287 

13 

38 

32 

66 

195 

578 

378 

408 

41 

170 

33 

i 67 

130 

412 

205 

280 

44 

120 

34 

i 

! 140 

' 295 

' 285 

307 



35 

! 67 

119 

i 450 

232 

250 

80 

218 

36 

. 69 

; 147 

295 

287 

309 



• 37 

1 70 

145 

450 

283 

305 

47 

145 

38 

72 

115 

265 

224 

242 

9 

23 

39 

72 

118 

373 

228 

240 

51 

127 

40 

72 

140 

614 

273 

294 

108 

320 

41 

74 

134 

470 

: 201 

281 

07 

189 

42 

75 

ISO 

) 420 

, 351 

378 

10 

41 


* All patients were men. 












454 


BARTELSj SMITH: CARDIAC HTPERTROPHT 


were examined at the clinic their readings of blood pressure were 
normal. We believe it is not unreasonable to assume that if these 
patients previously had had hypertension that was severe enough 
to produce cardiac hjqiertrophy, either they themseh'es would 
have been aware of it, or some eAudence of it Avould have been 
reA'ealed by examination. We excluded all cases of chronic A'ahuilar 
disease, all cases of sj^philitic aortitis Avith aortic insufficiency, all 
cases of congenital heart disease, and all cases of hjqjerthyroidism, 
nephritis and pericarditis (except the pericarditis that occurred 
AA'ith the infarction). We also excluded cases of emphysema and 
of marked fibrosis of the lungs, and all eases of seA^ere anemia. 

All the patients AA'ere men. Their ages at the time of death A’aried 
from 35 to 75 years. Two were betAA’een 35 and 39 years of age; 4, 
betAA’een 40 and 44 years; 19, between 50 and 59 years; 11, between 
60 and 69 years, and 6 between 70 and 79 years. Roentgenologic 
studies of the hearts AA'ere made in 30 cases : Thirteen were reported 
to be moderately to markedly enlarged; tliere were 17 cases in Avhich 
the roentgenologic report reA^ealed no enlargement. There were 
25 cases in AAffiich the heart was the primary cause of death, and in 
17 cases it A\’as not. 

It has been proved and accepted bj' inA'cstigators that there is 
definite ratio betAveen the normal Aveight of the body and the normal 
weight of the heart. Large persons normally haA^e large hearts and 
small persbris small hearts. For example, a heart Aveighing 400 gin. 
taken from a man aaLo weighed 200 pounds may be Avell witliin the 
limits of normal for that man, but a heart of this Aveight, taken from 
a woman. Avho AA’eighed 105 pounds, would be almost double the 
normal Aveight for her. The ratio is 0.43 for adult men and 0.40 for 
adult Avomen. The ratio is slightly higher than normal among thin 
persons and lower than normal among obese persons. Tlie normal 
Aveight of the heart of the adult may be deduced from the body 
Aveight AA'ith an error of about 8 per cent. The coefficient is not so 
accurate among irersons whose bodies are extremely obese or 
extremelj’’ light. We belieA'e it is not possible to make an accurate 
study of cardiac Aveights Avithout considering body Aveights, 

In this series of 42 cases, the AA'cights of tlie heart Avere in excess of 
normal in 37 cases (SS per cent). There AA'ere 5 patients Avhosc 
cardiac Aveights Avere well within the limits of normal. The largest 
heart AA'eighed 715 gm.; the smallest, 265 gm. The greatest relative 
increase AA'as in a case in aa'IucIi the heart AA'eighed 614 gm.; an 
increase of 341 gm., or lOS ])cr cent, and that is alloAving for an error 
of S per cent, as has been shoAA'n prcA'iously. There Avas another 
heart that Aveighed 715 gm.; in this case, tlie absolute increase in 
Avcight Avas 35S gm., but the percentage increase Avas 85 jicr cent 
after alloAvance Avas made for a jirobable error of 8 per cent. 

Our data are summarized in the table. In 5 cases, the cardiac 
AA'cight AA'as normal. OthcrAA'isc, tlie minimal increase aboA'c normal 
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is 9 per cent and the maximal increase, 108 per cent. The average 
increase for the whole group is 44 per cent. 

Summary and Conclusions. A study has been made of the weights 
of the heart in 42 cases of cardiac infarction, in which all other knorni 
or supposed causes of cardiac hypertrophy have been excluded. 
Of the 42 cases, in 37 (88 per cent) there was definite gross cardiac 
hypertrophy. In 5 cases the weights of the hearts were not above 
normal. The minimal increase in weight was 18 gm. (9 per cent) ; 
the maximal increase, 341 gm. (108 per cent), and the average 
increase, 132 gm. (44 per cent) . From the data given it would appear 
that cardiac infarction is a definite cause of cardiac hypertrophy. 
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SPONTANEOUS RUPTURE OP THE AORTA. 

By O.SICAB IClotz, 

AND 

Winifred Simpson, 

TORONTO, CANADA. 

(From the Department of Pathology and Bacteriology, University of Toronto.) 

This title might suggest that under certain circumstances the 
normal aorta ruptures through inability to withstand the ordinary 
pressure within it. There has been much controversy about this 
point, some stoutly maintaining that the undamaged aortic wall 
may at times be placed under such stress as to give way in sudden 
and fatal hemorrhage, while others are equally convinced that no 
spontaneous rupture is possible without antecedent damage or 
degeneration of the vascular tissues. It is obvious that in discussing 
the condition of spontaneous rupture, we must confine our attention 
to those instances in which no antecedent clinical or pathologic 
evidence of a progressive lesion was noted, and in which also no 
unusual extraneous factors have imposed themselves, which could 
be held directly accoimtable for the severe tissue lesion and fatal 
hemorrhage. Thus, we omit those cases that follow falls from con- 
siderable heights (buildings, aeroplanes and bridges). Under those 
circumstances the aorta, normal or diseased, bursts because of the 
sudden increase of blood pressure within it resulting from the impact 
of the blood and from the doubling up and distortion of the body 
as it strikes the ground. It is the explosive force of the contained 
blood which rips through the aortic wall. Xor will we consider the 
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progressive destruction of a syphilitic aortitis which leads to aneu- 
rysm and so commonly to sudden fatal hemorrhage or to slow leak- 
ages into neighboring hollow viscera and body cavities. Occasion- 
ally what appear to be cases of spontaneous rupture of the aorta are 
shown to have had their hemorrhage from unrecognized and obscure 
aneurj^sms. Some authors have preferred the term “idiopathic” 
in place of “spontaneous” rupture of the aorta, preferring the mean- 
ing “without apparent extrinsic cause” to that of “unassociated.” 

The majority if not all cases of spontaneous rupture of the aorta 
are associated with some degree of dissecting aneurysm. This need 
not always be the case, but as we shall indicate later, the conditions 
which predispose the aortic wall to dissecting aneurysm are the 
same as those which permit the vessel to suddenly give way in 
rupture. In truth, every dissecting aneurysm is an incomplete 
rupture of the aorta. 

If, then, we are able to determine the nnderljdng factors which 
predispose a vessel for the development of a dissecting aneurysm, 
we shall be able to understand the causes which play a part in a 
large proportion of spontaneous ruptures. Not all cases belong to 
this class, as there are other conditions which independently pre- 
dispose the aorta to rupture. These may be classified as: (1) 
Trauma; (2) acute mycosis of aorta; (3) exogenous erosion of aorta 
(tuberculosis or abscess); (4) syphilis of aorta, and (5) ^•ermicular 
infestation of the aorta (as seen in spirocerca infection of dogs). 
Here the reason for the rupture of the aorta is obvious and cannot 
be classed as spontaneous or idiopathic. But in the remaining group, 
Avhere no clinical or pathologic factor is demonstrable to the naked 
eye, and where the patient has shown no progressive ill health, the 
explanation for the occurrence of sudden fatal hemorrhage is fre- 
quently difficult to indicate. 

It is apparent that, if a dissecting aneurysm is an incomplete 
rupture of the aorta, a certain proportion of the cases of complete 
rupture will have begun as the usual dissecting aneurysm, but 
continued to the production of a perforating tear. This is true in 
the greater number of cases, and particularly of those above the 
age of 40. Dissecting aneurysms are usually found after 40, the 
relative incidence increasing with advancing years. A dissecting 
aneurysm begins as a tear through the inner layers of the aortic 
wall, then by separating the layers of the outer part of the media 
it excavates a cavity in a longitudinal and circular manner. The 
dissecting aneurysm may perforate outwardly through the remaining 
portions of the aorta, or it may perforate inwardly to communicate 
again in its distal portion with the aortic lumen. When external 
j)erforation has not completely ruptured the ve.ssel, the dissecting 
aneurysm does not lead to immediate death, and its cavity may he 
reclotiied l\v an endothelial membrane. The literature contains 
upward of 350 cases of dissecting aneurysm. One feature in true 
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dissecting aneurysm is constant: the dissection of the aortic wall 
giving rise to the aneurysm has taken place between the lamellse 
of the media, usually -in its middle or outer third. Blood masses 
lying in the loose stroma along the course of the aorta, even though 
communicating with the aortic lumen, are not true dissecting aneu- 
rysms. Furthermore, syphilis of the aortic wall is not a factor in 
the production of true dissecting aneurysms, as the very nature 
of the syphilitic process with its gumma and fibrosis does not render 
the vessel liable to dissection. In fact, the granulomatous infiam- 
matoiy invasion of the arterial wall Avill tend to weld the neighbor- 
ing lamime more closely together so that the wall may be less readily 
split into its anatomic layers than normally. 

Considering the structure of the wall of the aorta, the normal 
intima is a delicate layer superimposed upon the internal elastic 
lamina with its stratum of longitudinal muscle fibers. The media 
is the important structure, composed of alternating elastic bands 
and circular muscle fibers. It is relatively thick and endowed with 
great strength. In its outer third it is supplied by an abundance of 
small bloodvessels, the vasa vasorum, which are distributed to it 
from the adventitia. These nutrient vessels have their origin from 
different small branches arising from the aorta, such as the coronaries 
of the heart, the intercostals, the vessels of the neck and the various 
abdominal arteries. Woodruff has recently demonstrated small 
nutrient vessels arising directly from the aorta itself; Robertson, 
in our laboratory, has found similar vessels. The inner two-thirds of 
the media of the human aorta contains no bloodvessels. It has been 
noted that, with disturbances of the vasa vasorum, marked changes 
may occur in the portion of the aorta nourished by them. The outer- 
most portion of the media is bounded by an irregular mass of elastic 
fibers, spoken of as the external elastic lamina. Beyond this layer 
lies the adventitia made up of a matting of connective tissue, elastic 
fibers, some muscle cells and small bloodvessels. 

As the strength of every artery lies in the strength of its medial 
coat, it is obvious that whencA'cr aneurysm de^'elops upon a vessel, 
the middle coat has been damaged. The pouching, stretching or 
ripping of the arterial coat is induced by the blood pressure acting 
upon an area of weakness. What is true, in general principle, for 
aneury.sm is also true for rupture of the aorta. However, the ques- 
tion frequently arises: how far is the heightened blood pressure 
alone responsible for the rupture of an apparently normal artery? 
We have examined the aortas of individuals between the ages of 
20 and 40 and subjected them to pressures of 1000 mm. of mercury 
without producing rupture. Oppenheim states that rupture of the 
aorta will not occur until a pressure in the neighborhood of 3000 mm. 
of mercury is reached, a pressure about 20 times that of normal. 
As these analyses were all determined at postmortem when the 
vessels were in a state of cadaveric rigidity it is possible that the 



458 KT.OTZ, SBrPSON: SPOKT^VNEOrS RUPTURE OF THE AORTA 

figures will differ from those necessary to binst a living vessel. 
This point was investigated in the aortas of rabbits by Sclmiu-bein 
who found no difference in the resistance to pressure between the 
aortas of freshly killed animals and those showing postmortem 
rigidity. Hence, one is forced to realize that in the uninjured aorta 
a tremendous internal pressure is necessary to produce rupture of its 
wall, a pressure much greater than can be developed by the cardio- 
vascular mechanism alone. 

It would seem obvious that damage to the wall of the aorta 
preceded the occurrence of rupture; but a number of cases, about 40 
in all, have been reported in individuals under 40 in whom no ade- 
quate exjjlanation is available. Let us dismiss from consideration 
all cases over 40 years, for in them there is always some degenerative 
change in the muscle and elastic elements of the media. A vessel so 
afflicted no longer possesses its juvenile pliability, and the arterial 
coat is actually more friable, readily splitting into two lamcllm 
through the media. The aorta of a child or youth maintains its 
normal elasticity for some hours after death, and such an aorta has 
its several layers of tissue firmly bound together so that they cannot 
be separated. The aortas of old age possess an unusual drjmess and 
friabilit}' wliich, in a measure at least, account for the tendency to 
develop dissecting aneurysms and spontaneous ruptures. 

Below the age of 40 or thereabouts, the presence of well-marked 
degenerative changes in the media, sufficient to show a weakness 
in the union of the neighboring laminie, is unusual. It is in these 
m which occasionally a sudden rupture of the aorta takes place 
and an examination of the wall may fail to rc\'cal an adequate 
lesion. 

A number of authors have observed an hypertrophy of the heart 
in association with rupture of the aorta (Busse, Schlipp). The 
presence of the hypertrophied lieart is taken as evidence of an 
increased blood pressure. Furthermore, others have noted the 
occurrence of chronic nephritis in a certain number of these casc-s. 
Ilowe^'cr, the cases in which the evidences of chronic cardiorenal 
disease were noted wore indi^•iduals beyond middle life, in whom a 
certain amount of heart and kidney disease is not unusual. In a 
few others a more direct relation could be associated with the pre.s- 
ence of a narrowing of the aorta just above the level of the ductus 
arteriosus. This condition of coarctation of the aorta is accompanied 
by a dilatation of the ascending limb and arch of the aorta along 
with an hypertrophied heart. Fnlargcmcnt of the anastoinosmg 
systemic vessels is usually present and there is adequate evidence, 
tiuit tile portion of the aorta which is in direct continuity with the 
heart suffers a definite increase in l)lood pressure. Degenerative, 
change.^s may then involve these aortic structures, weakening the 
wall and occasionally leading to rupture. 

Babes and hlironescu observed the occurrence of rupture and fli.'- 
secting aneurysm of the aorta in a woman aged 51. 'fhey behc.vc<l 
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that the primary condition was one of hypertension which had 
gradually led to the production of multiple fissures in the tissues of 
the media, and by coalescence had so weakened the vessel wall as to 
allow the occurrence of spontaneous rupture associated with a dis- 
section of the middle coat. The authors were convinced that definite 
spaces were present in the wall, induced through the influence of 
high blood pressure. It is difficult to understand how such lesions 
could develop under the influence of hypertension. Other factors 
than an increase in blood pressure must be at work before lesions 
with necroses of musele cells and elastie fibers can give rise to these 
faults in the middle coat. 

Spontaneous rupture of the aorta has been described in early 
youth, Rokitansky encountering the lesion in a boy of 8 years, 
Oppenheimer in a girl of 9 years, Wasastjerna in a boy of 13 years, 
while quite a number of cases have been reported in individuals of 
20 to 30 years of age. Although some of the authors claim to have 
searched diligently for evidences of lesions in the aortic wall near 
the site of rupture, and state that they were unable to demonstrate 
them, one cannot be entirely satisfied that the various methods used 
for demonstrating changes in elastic fibers, muscle fibers and lesions 
in the vasa vasorum, haA^c been sufficiently well applied to aecept 
unreservedly the statement that the arterial wal) was normal. It is 
obvious, of course, that if the tear or the disseeting aneurysm, 
passes through the areas of injury in the aortic wall, little will be 
left within that tissue to indicate the condition of the structures at 
the point of the tear. The evidenee that the neighboring muscle 
and elastic fibers show but little change in their character is not 
suffieient proof that an area of weakness and damage did not lie in 
the path of the rupture. In a few cases, Babes and Mironescu, 
Krukenberg, and Bay observed the presence of focal degenerations 
and necroses in relation to the vasa A-asorum in the media. These 
authors found areas of degeneration, cysts, or hemorrhage in por- 
tions of the arterial Avail not inA^oh^ed in the rupture or dissecting 
anem-ysm. They believed that these lesions represent the points 
of Avealcness and that the splitting of the artery occurred along their 
path. In some of the cases the A-asa A-asorum shoAved obliterating 
endarteritis, thrombosis, necrosis and hemorrhage, so that a eleft 
Avas produced Avhich led to a separation of the layers of the artery 
and only subsequently did a perforation occur between the lumen 
of the A'cssel and the caA-ity within its Avail. 

Recently Gsell, studying a number of cases of rupture of the aorta, 
found that the A-cssel Avail had suffered noninflammatory necrosis 
of the media. He compares the lesions to those previously described 
by Wicsel, Avho had noted the presence of peculiar focal necroses in 
the A’csscl Avail of young indiA'iduals dying of acute, infections. It 
is suggested that these necroses arc the result of toxic damage of 
the muscle elements along Avith changes in the clastic tissues. They 
haA’c no direct relation to lesions arising in the intima. 
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Erdheim in a careful study of a case of spontaneous rupture 
obsen’es lesions similar to those described by Gsell and notes that 
patches of necrosis and peculiar hyalin vacuolization of the media 
were present in the aortic wall beyond the region of rupture. The 
muscular elements as well as the elastic fibers and connective 
tissues were involved. The absence of an inflammatory reaction 
was striking and there was little attempt at repair. The necroses 
were particularly evident in the outer two-thirds of the media. 
The destructive process in the media leads to disintegration of the 
cellular elements and the dissolved materials are absorbed without 
local tissue reaction. These areas maj'^ subsequently become infil- 
trated by an albuminous fluid leading to peculiar cj'stic spaces be- 
tween neighboring elastic fibers. These findings were supported in a 
further in^'estigation bj’’ the same author, who studied more care- 
fully the mucoid degeneration of the wall and the development of 
necrotic cysts. He carefully dift'erentiates the process of necrosis 
of the media from the process of mucoid degeneration, but is unable 
to clearly determine the factors of causation although he points out 
the possibility of toxins playing an important role. 

In 5 cases of spontaneous rupture, which came to our attention, 
somewhat similar lesions were encountered, which we bclie\'e played 
a part in the subsequent rupture and fatal hemorrhage of the aorta. 
In each case a dissecting aneurysm had occurred along with the ri]) 
of the aorta. 

Case Histories. Case 1.— S. W., a female, aged 23 years, was pregnant 
about S months and felt well until midnight of October 19, 1925, when she 
suddenly developed a terrible attack of anginal pain confined to the pre- 
cordium and radiating to the left back. This attack was associated with 
marked d 3 'spnca and the sensation of choking. The pain, which was par- , 
tiallj' relieved bj' morphin, lasted 2 or 3 hours and recurred on the following 
two nights when she had some vomiting. 

She had scarlet fever at the age of 6, and influenza in 191S. No liistor 3 ' 
of rheumatic heart disease or of s 3 T)hilis. 

The patient was admitted to the Hospital on October 22d, stating that 
she was free from pain. The pulse rate 110 with extrasystoles ever 3 ' third 
or fourth boat; slight s 3 'stolic and diastolic nmrinurs in the aortic area. 
No c 3 'anosis, no edema of extremities; liver not enlarged and lungs clear. 
Temperature was normal, respirations 20 to 2S. M'^assermann reaction 
negative. Blood pressure 110/50. Patient was kept in bed. ^i^■e days 
after admission she had d 3 '.spnea, c 3 'anosis, but no pain. She died suddenfi' 
while resting quietK' in bed on October 31st, 12 da 3 's after the onset of the 
attack. 

Avtops'ij. The bod 3 ' was that of a 3 'oung, adult, white female, with the 
signs of pregnanc 3 ’, enlarged breasts and enlarged uterus containing a fetus 
of about full-term ]')roi)ortions. 

The hmgs were found normal except for a few old jfleural adhesions. 

Tlie pericardial sac was markedh- distended and tense and filled with 
COO cc. of fluid blood. 

Ilcarl and Aorla. The heart was about usual in size, and was .surrounded 
b 3 ‘ the fresh clotted blood within the pericardi.al sac. There were no adhe- 
sions or signs of recent inflammation in the pericardium. The cpicardium 
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contained a fair amount of yellow fat. At the root of the aorta just above 
its junction with the base of the heart, there was a slitlike perforation 
0.8 cm. in length wliich entered the aorta and freely communicated with the 
pericardium. It laj'- along the left anterior aspect of the root of the aorta 
in close proximity to the pulmonary arterJ^ The edges of the rupture were 
sharp, as if made by a knife; the external surface of the opening showed a , 
slight blood infiltration of the surrounding tissue and had the character of a 
recent tear. Upon opening the heart the cavity on the right side was normal ; 
the tricuspid measured 9 cm., the pulmonaT 3 ^ 5 cm. They were thin and 
elastic and were without change. The left ventricle showed some h 3 ’per- 
troph 3 ’-, being 2 cm. in greatest thickness. The mitral valve measured 
8.5 cm. and showed a slight amount of transparent tliickening close to the 
free margin. 

In approaching the aortic orifice from the left ventricle a peculiar appear- 
ance presented itself prior to cutting the ring. It was found that the aortic 
leaflets were invaginated into the conus of the ventricle, suggesting pro- 
lapse not onty of the leaflets themselves, but also of the tissue of the aortic 
ring upon which valvular structures were attached. The entire aortic 
orifice appeared to be blocked by a mass of tissue projecting from the aorta. 

Aorta. An annular transverse tear was found in the base of the aorta at 
a distance of 0.5 cm. above the aortic leaflets. The tear was sharp and its 
edges appeared as if made b 3 " a knife; it passed completel 3 ’' about the cir- 
cumference of the aorta save for a small bridge 0.5 cm. in width which 
maintained the continuity between the proximal and distal portions of the 
aorta. The rupture of the aortic tissue occurred onl 3 '^ in transverse direction 
and did not produce stellate tears. The tear through the aortic wall was 
not complete, but entered the deep portion of the media and then led to a 
peeling off of the proximal portion of the aortic wall so as to produce a local 
dissecting aneurysm. The dissection of the aortic coat extended from the 
transverse tear toward the aortic ring, excavating the inner two-thirds of 
the aortic wall behind the sinuses of Valsalva and do^vn to the lower edge 
of the aortic cusps. The dissecting aneurysm was 3.5 cm. in its greatest 
length. Thus a collar of a dissecting aneur 3 'sm occupied the base of the 
aorta. The aneurysm did not progress be 3 'ond the coronar 3 ’^ arteries, both 
of which were given off from the aorta above the level of the left posterior 
aortic valve cusp. In the cavity of this recent dissecting aneur 3 ’'sm there 
was some fresh, slightly adherent clot. The walls of the aneurysmal pouch 
were clean and pink in appearance. In some places a tlun film of fibrin 
could be seen covering the surface. The walls of the aneur 3 ’’sm, in the 
vicinity of the perforation, showed a great quantity of this gra 3 ish deposit. 
The perforation which extended from the lumen of the aorta to the peri- 
cardium was found to lie within the area of the aneurysm and to possess a 
slitlike orifice around which there was no CAudence of thrombus or an 
inflammator 3 ' exudate. There was no evidence of dissection of the aortic 
tissue in the upper direction, but it was found that inunediately above the 
point of perforation the tear had entered the loose tissue bung between the 
aorta and pulmonary arte^ 3 ^ There Avere some superficial fatty streaks in 
the descending thoracic aorta. The aorta was elastic and of usual consist- 
enc3" for a 3'oung indiAudual shoAving no eAudence of S3TDhUis, arteriosclerosis 
or atheroma. There was nothing to indicate, in the naked-e 3 'e examination, 
an antecedent disease process AAath which the tear of the aorta and separa- 
tion of the aortic coats could be associated. 

Aiiatomic Diagnosis. Rupture of ascending aorta; laceration of aorta; 
heniopericardium; dissecting aneur 3 ’sm of aorta (slight); old bilateral pleu- 
ral adhesions; pregnancy; (sudden death). 

Resume. This AA'as a case of sudden death in a pregnant AA’oman of 23 
3'cars, in AA’hom an extensive rupture of the aorta had taken place without 
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the presence of macroscopic change in the aortic wall. She suffered a severe 
anginal attack 12 daj’s before death and continued in distress, save as 
relieved by morphia. She had no acute infection and the Wassermann 
reaction was negative. Blood pressure 110/50. She died suddenlj^ while 
resting in bed. The autopsj' revealed a transverse tear of the aorta 0.5 cm. 
above the aortic cusps. Below the level of the aortic tear 'a dissecting 
aneur 3 ’sm was produced reaching to tlie insertion of the aorta upon the 
heart. A small perforation e.\tended from the dissecting aneurj'sm into 
the pericardium leading to the filling of the pericardia] sac uith blood. 

Case 2. — E. M., male, aged 45 j’ears, a salesman, was admitted to hos- 
pital Maj'^ 23, 1927 ; for six weeks he had suflfered headaches and attacks of 
vomiting ; also had frequencj'^ and hematuria. One week later he complained 
of dimness of -vdsion which became steadil}’’ worse. In 6 weeks lost 10 
pounds. 

Patient is stuporous, speech slow, no respiratorj' distress. Eespiratory 
sj'stem showed nothing of note. Cardiovascular sj'stem, apex beat 10 cm. 
from midline in 5th interspace; blowing s}'stolic mitral murmur; pulse 
regular; radial, brachial and femoral arteries palpable and thickened; blood 
pressure 210/140. Liver slightlj’^ enlarged. Urine, 24-hour specimen 9G0 
cc.; acid, specific giaA’ity 1016, albumin present, blood present, granular 
casts. Wassermann reaction negative. Patient died suddenl)' 4 days after 
admission. 

Autopsy. The body was that of a well-developed and well-nourished 
middle-aged man. The external surfaces of the body showed a number of 
ecclu’moses of the skin, but otherwise nothing of note. 

The heart and pericarduim occupied an area measuring 14 cm. in length 
bj" 16 cm. in ■nidth. Both pleural ca^^ties were free from adhesions and 
excess fluid. The pericardium was smooth and glistening. The heart lay 
free in its ca^^t 3 • which contained a large amount of dark red recent clot 
which entirel 3 ' surrounded the heart. It was distinctl 3 ' enlarged, particu- 
larl 3 ' on the left side but also to some extent on the right. It measured 

12.5 b 3 ’’ 15 b 3 ' 7.5 cm. Tliere was a fair amount of epicardial fat. The epi- 
cardium showed no endence of recent or old inflammator 3 ’’ change. The 
left ventricle measured 2.75 cm. in thickness and was fairl 3 ’' well contracted. 
The musculature was firm and dark red and there were no areas of fibrosis. 
The valve orifices measured, tricuspid, 12 cm.; puImonar 3 ', 7 cm.; aortic, 

7.5 cm. ; mitral, 10.5 cm. The leaflets were thin and elastic vith no evidence 
of old or recent inflammation. The coronar 3 ’' arteries were patent through- 
out, showing occasional 3 'ellow atheromatous plaques along the course of 
the main branches. 

Aorta. The ascending aorta measured 7 cm. in circumference. The wall 
appeared to be of usual tliickness and the inner surface was (luite smooth, 
save for a few stippled areas of fatt 3 ' change. In the transi'crse arch and 
continuing into the descending arch, there was considerable nodular endar- 
teritis and atheroma, particularh' in the vicinity' of the outlet of the vessels 
of the neck. The important lesion in the aorta Ia 3 ’ in the ascending aorta 

3.5 cm. above the aortic cus])s. This portion of the aorta showed the least 
amount of intinial change. The lesion consisted of a transverse tear of the 
aortic wall 2 cm. in length. This tear was sliarp and knifelike, passing 
througli the entire thickness of the aorta but at tlie right border Ic.ading into 
a pocket of a dissecting aneur 3 ’sm. The borders of the tear showed no 
evidence of ulceration, inflammation or deposition of fibrin. In tlie vicinii\ 
of the tear and for about 2 cm. toward the aortic cusps the wall was 

be more tran.^Iucent than elsewhere. The tear had progressed through 1 1 - 
media and adventitia, entering the loose tissues between the aorta and i 
pericardial sac. Blood had csc.apcd through the rupture, causing a henm^ - 
mntous jirotrusion beneath the pericardium and outside of the aorta, mc.i.> 
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uring about 5 by 6.5 cm. At one point was found an opening through the 
pericardial covering, through which the blood had escaped into the peri- 
cardial sac. In dissecting the aorta on its outer surface, it was found that 
the sac which had formed outside the area of rupture had actually 
dissected some of the tissues of the aortic wall, and tiiat the covering 
was not merely composed of loose pericardial structure, ljut included the 
outer layers of the aortic wall. On exploring this outer_ sac, it was 
found to extend from 1 cm. below the origin of the innominate artery, 
encircling the right border of the ascending aorta downward to the 
point of insertion of the aortic valves. The inner surface of the cavity 
showed the striations of the circular muscle bundles of the aortic wall. 
Upon these surfaces, a tliin film of fibrin had been deposited along with 
small blotches of red blood. There was, however, within the cavity no 
evidence of a thrombus. On viewing the rupture from the posterior 
surface, it was found that the tear was not as clear cut as would 
appear from the intimal side, but had passed through succeeding layers of 
muscle tissue, raising successive lamelioe of these structures during the 
passage. The manner in which the laj^ers of the media had been separated 
from each other, bringing about a dirdsion of the media in its outer third, 
was quite similar to the appearance wliich we encounter when the aorta of 
an elderly person is divided into two parts by splitting the media and strip- 
ping these coats apart. The appearance which we found in this specimen 
suggested the presence of a potential, but not actual, cavity in the outer 
portion of the media and that the rupture through the inner wall (consisting 
of the intima and inner two-thirds of the media) was only a final event in 
an inherentlj'- weakened wall. _ On carefully exploring the sac in a domiward 
direction, it was found that it passed to the aortic ring and encircled the 
right coronary artery. It was noted that the dry and brittle character of 
the aorta extended beyond the sac of the dissecting aneurysm, for it was 
possible to continue the separation of the wall of the aorta b}" moderate 
tension upon the walls of the sac. 

Anatomic Diagnosis. Rupture of aorta; hemopericardium; chronic nod- 
ular endarteritis of aorta and atheroma of coronary vessels; hjqiertrophy and 
dilatationof heart; chronic interstitialnephritis; dissecting aneurysm of aorta . 

Resume. A man, aged 45 years, suffering from chronic Bright’s disease and 
hardng a high blood pressure, died suddenly vdthout symptoms referable 
to the heart. Wassermann reaction negative. At autopsy there was dis- 
closed a transverse knifelike rupture of the aorta 3.5 cm. above the aortic 
valve. The rupture led to the development of a local dissecting aneurysm, 
the perforation of which into the pericardial sac had caused death. The 
aorta at the site of rupture was thinner than normal, due to bandlike 
necroses occupying the media. 

Case 3.— Mrs, M. B., aged 54 years, has suffered from headaches for 
4 years. Recently these have been increasing and accompanied by vomit- 
ing. She has had a histor 3 ’ of rheumatism and recurrent attacks of pre- 
cordial pain. On April 14, 1931, she was suddenly seized with a severe pain 
in the nock, rapidly spreading to the shoulders and to the chest. The pain 
became so severe that she required mor})hin and she vomited. Tempera- 
ture 99.4°, pulse S6, and respirations 22. Lungs, negati\'e. Heart, slightly 
enlarged; occasional extrasystole. Blood pressure, 190. Palpable vessels 
somewhat sclerosed. Abdomen, negative. IVassermann test negative. 
Blood; white blood cells, 20,500; pol\Tnorphonuclears, 90 per cent. • 

The dull pain across chest persisted from day to day. There was dullness 
at the base of the left lung; a friction rub was heard at the apex of the heart. 
Aspiration of the loft che.st >delded 250 cc. of blood-stained fluid. On April- 
30th, while taking a bath, the patient suddenly collapsed and died, 16 days 
after onset. 
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Aittopsy. The bodj’^ was that of a well-developed middle-aged woman, 
in whom the main findings at necrops 3 ^ I'Tre related to the cardiovascular 
sj'stem. Within the chest the outstanding feature was an enormously 
ballooned pericardium measuring 18.3 cm. in width, and filled with a large 
mass of fluid and recentlj' clotted blood. 

Heart and Aorta. The heart and aorta were kept attached as one speci- 
men. Some of the clotted pericardial blood had deA'eloped tough fibrinous 
attachments to both the parietal and ^dsceral pericardium. It was possible 
to distinauish blood wliich had been evacuated iust nrior to death and Rome 

jjuase ui uij^timz,awuu. xutj peiMuaruiui aau siiuweu nu e^^uence 01 a pnmarj' 
inflanmiatorj'- process. The heart laj' enveloped in the mass of blood, so 
that none of its surface could be seen. On exploring the pericardial sac at 
the base, it was found that there was a laceration at a point immediately 
above the level of the left ventricle, where this structure was inserted onto 
the base of the aorta. 

The /wart was firmlj’’ contracted. The wall of the left ventricle was quite 
•thick (2.5 cm.) and firm. The cavitj' of the left ventricle was small, not 
dilated, and showed some white patches of pearlj' endocardial tliickening. 
The aortic orifice measured 5.5 cm. and the aortic valves were normal. 
The mitral orifice was not narrowed, but the edge of the cusps were sliglitlj' 
thickened and on the posterior surface were some fatty plaques. The pul- 
monarj^ orifice measured 5 cm. and was normal. The tricuspid orifice 
measured 9.5 cm. and showed no change. The heart muscle showed numer- 
ous patches of fibrosis, particularty along the endocardial border. The 
coronarj’- arters^ showed some sclerosis but no marked narroving of the 
lumen was observed. 

.Aorta. On opening the aorta it was found that its wall had been split 
into a double la 3 ’er from the aortic ring to its bifurcation in the abdomen. 
Into this space there had been an escape of blood which encircled the aorta 
in all its parts. Tliis formed a la 3 ’er of var 3 ’ing thickness, the greatest being 
found at the arch, where it measured 1.5 cm. and was interposed over its 
convex portion. This dissecting aneur 3 'sm encircled the vessels of the 
neck and surrounded the mouth of the innominate arter 3 ’; othenvisc it did 
not extend along an 3 ' of the branches conung from the aorta. It had its 
beginning in a transverse tear within the intima of the arch of the aorta 
immediateh' opposite to the origin of the innominate arter 3 ', 9 cm. above 
the aortic valves. The tear across the aorta was 5.5 cm. in length and 
involved the aorta in more than three-quarters of its circumference. At 
the point of tear there was no erddence of atheroma or ulceration. The 
rupture was a single linear di\dsion with sharp knifelike edges. The tear 
Jed tlmough the intima into the media wJiere the separation took place 
leading to the dissecting aneur 3 ’sm. The inner wall of the di.=.=ecting 
aneur 3 'sm formed a Ja 3 'er about the thickness of ordinar}’ blotting paper, 
while the outer wall, composed of the outer part of the media, adventitia 
and periadventitial connective tissues, Avas thicker than the inner boundar)'. 

The aneur 3 ’sm caused a considerable bulging in the ascending limb of the 
aorta and gave rise to a protnision of the aorta Awthin the pericardial sac. 
Over this bulging mass the outer coat of the dissecting aneurA'sm had given 
wav- and led to hemorrhage into the pericardium. Furthermore, the mas? 
of blood occup 3 ’ing the dissecting ancurA'sm at the root of the aorta led to an 
irregular bulging of the intima narrowing the lumen of the aorta. 

The intimal surface of the aorta was clear and Aw'thout evidence of change 
in its first portion' up to the point of rupture in the arch. From this point 
onward, there was a nodular endarteritis, p.articulnrbv about the exit of the 
intervertebral arteries. These nodular thickenings were smooth and jwar .v 
Avhitc, in.any m’th some atheroma about them. Iletwccn these jic.arly 
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nodules the wall of the aorta was wTinkled and in places showed a peculiar 
atrophic depression of the surface. These intervening portions were more 
transparent than normal and suggested an actual loss of tissue in their bases. 
The longitudinal wrinlding at first sight suggested a sypliilitic process, but 
on closer examination it was noted that no stellate scars were present. 

The blood lying in the dissecting aneurysm was found laminated and 
well clotted, in some regions the clot was very adherent to the walls and 
appeared older. Furthermore, it was not^d that the outer wall of the dis- 
secting aneurysm with its periadventitial tissues was edematous and tliick. 

Anatomic Diagnosis, Rupture of aorta; dissecting aneurj^sm of aorta; 
hemopericardium; hjT^ertrophy and dilatation of heart; chronic nodular 
endarteritis of aorta and coronary arteries. 

Resume. A woman, aged 54 years, Avith a history of rheumatism and recur- 
rent precordial pain, was suddenly seized with an anginal attack which was 
relieved b}'^ morphin. Although fairly comfortable for a period of 16 days 
she died suddenly with a hemopericardium. The Wassermann reaction 
was negative. There was a transverse tear of the ascending aorta which 
led into a dissecting aneurj’^sm involving the aorta from the heart to the 
iliac arteries. The blood within the aneurysm was undergoing organization, 
indicating that the aneurj^sm had been produced some days, probably’' 16, 
before death. The final rupture into the pericardium took place at the time 
of death. The inner aspect of the aorta had a peculiar corrugated appear- 
ance, suggesting at first sight a syphilitic process. These areas, however, 
were depressed and were located over necroses of the media. 

Case 4. — Mrs. G. S., aged 39 years, for the past 2 years had suffered 
from recurrent attacks of dyspnea and palpitation. She had been subject 
to headaches which had been more frequent during the last 2 weeks. She 
was pregnant at about the sixth month. On May 13, 1931, she developed a 
sudden severe pain between the shoulder blades and on the right side of the 
chest. The right arm and hand became blanched and the veins of the neck 
and upper chest became engorged. The patient rapidly collapsed as in a 
state of shock. About an hour after the onset she vomited some fluid con- 
taining blood, and 4 hours later she passed blood by rectum. Temperature, 
98°; respirations, 38; pulse, 114. Blood pressure 100/30. The heart was 
found enlarged; a soft presystolic murmur was heard at the apex and a 
harsh systolic murmur in the second right interspace propagated into the 
neck. Blood; white blood cells,A2,200; poljnnorphonuclears, 93 per cent. 
The patient was stuporous; no evidence of paralysis; lungs show some moist 
rUles. She vomited large quantities of blood-stained frothj’^ fluid and died 
suddenl}’- 13 hours after onset of acute sjTnptoms. 

AutopsTj. The body was that of a middle-aged woman, about 6 months 
pregnant, in whom the outstanding pathologic findings were related to the 
heart and aorta. 

Each pleural cavity contained about 500 cc. of a clear fluid, while the lungs 
showed some evidence of edema. 

^ The heart was distinctly hypertrophied, particularl}’^ in its left ventricle. 
The \*al\'e orifices were not narrowed, altliough both the mitral and aortic 
cusps showed some thickening along the free borders. Scattered areas of 
fibrosis were present in the wall of the left ventricle and in the papillary 
niuscles. In the right auricle opposite the insertion of the aorta into the 
heart was a blotch of hemorrhage corresponding to the base of the dissecting 
aneurysm, which will be described below. The endocardial surface of the 
left auricle showed some rheumatic scarring. Tlie coronarj' arteries showed 
considerable sclerosis and narroudng, especially the left descending branch 
and the main trunk of the right coronary. 

A Oita. The ascending limb immediateh' above the aortic ring measured 
9.5 cm. in circumference. The inner surface was smooth, showing only 
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slight superficial deposits of fat. At a point 1 cm. above the level of the 
insertion of the aortic cusps vas a transverse tear almost completeh’ encir- 
cling the aorta except for a narrow isthmus 1.5 cm. in width. This tear 
was of recent origin, its edges were sharp and it passed through the inner 
two-tliirds of the tliickness of the aorta into a recent!}’’ developed sac, 
which was filled with fluid blood and a few string}’’ coagula. A dissecting 
aneurysm was thus formed, completely enveloping the aorta, bounded on 
the outer side by part of the media and the adventitia. The dissection had 
occuiTed toward the heart, passing behind the sinuses of Valsalva down to 
the insertion of the aorta into the myocardium. It had also encircled the 
margin of the anterior coronaiy arter}\ There was no old clot within any 
portion of the dissecting aneur}’sm. The aneurysm had not burst into the 
pericardial sac. 

The dissection had progressed distally from the heart along the entire 
course of the aorta, in some places completely encircling the vessel, while 
in others it extended only partially around its circnmference. Opposite 
the bifurcation of the trachea there had been some escape of blood into the 
neighboring soft tissues. Within the ca-inty of the dissecting aneur}’sm, 
which throughout was composed of the dhdded wall of the aorta, there was 
some fluid blood and some recent coagulum. In those portions where the 
splitting of the lamina; had not led to pouching it was noted that the tissues 
could be separated with remarkable ease in the manner in wliich the dis- 
secting aneurysm was produced. The dissection was followed do’nm to_ the 
bifurcation and e.xtended for a short distance into the wall of the iliac 
arteries. 

On x’ie’swng the aorta from its inner surface, very little change of the intima 
was noted in its thoracic portion. A few small diffuse areas of endarteritis 
and some splashes of superficial atheroma were noted, also some peculiar 
groups of longitudinal grooves, somewhat suggesting s_}i)liilis but lacking 
the stellate character. Some escape of blood was noted into the soft tissues 
about the crus of the diaplmagm. 

The abdominal aorta showed marked sclerosis of its wall below the level 
of the renal arteries. Tliis sclerosis consisted of flat calcareous plaques 
which seemed to lie directly beneath the intima and over which no intimal 
thickening had occurred. These had the appearance of the small crater- 
like calcareous plaques seen in the aorta of experimental arteriosclerosis, 
such as induced by adrenalin, nicotine and other drugs. 

Annlomic Diagnosis. Rupture of aorta; dissecting aneurysm of aorta; 
chronic nodular endarteritis of aorta; arteriosclerosis of coronar}’’ arteries. 

Resume. A pregnant ’woman, aged 39 years, had a history of recurrent 
attacks of dyspnea and pal])itation for 2 ye.ars. She developed a sudden 
attack of angina and died within 13 hours of the onset. The autopsy dis- 
closed a rupture of the ascending aorta leading into a dissecting aneurysnv 
extending from the aortic valves to the pelvis. The point of ruiiturc showed 
no inflaimnntory process nor atheroma of the intima, but there was exten- 
sive mucoid degeneration of the media at this point. The dissecting aneu- 
rysm followed a course between the middle and outer third of the media. 
Throughout the aorta there were patches of degeneration of the muscle 
elements of the outer part of the media. The lesions were sinuiar to tliosc 
described in previous cases. It was al.=o interesting that a similar type of 
degeneration was jiresent in the musculature of the renal, splenic and coron- 
ary arteries. Inasmuch as the aneurysm was of recent date, no clotted 
blood was found between the torn areas of the aorta. 

C.^SE 5. — 1C. C., aged 3S years, was admitted to hospit.al on May 30, 
1931, in a .scmistuporoiis condition. He had been in good health until 
December, 1930, when he developed luinljosncral pain. lie also complainct 
of dizziness and double vision. I'or the i)rc%'ious 2 weeks he had had inarKca 
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dyspnea and palpitation on exertion. Occasional attaclcs of nausea were 
relieved vomiting. 

Twent 5 ^-four hours before admission the patient developed acute abdom- 
inal pain with nausea and vomiting. Temperature, 100.6°: pulse, 106; respira- 
tion, 20; blood pressure, 220/150. Urine, albumin -b + + ; ca.sts, red blood 
cells and white blood cells; blood hemoglobin, 110; white blood cells, 19,000; 
Wassermann reaction, negative. 

For the first few da 3 ’-s in hospital patient afSpeared to be improving, but 
low-grade fever continued. On June 9th he became restless, with some 
evidence of spasticity of right arm and leg. Later he developed a motor 
aphasia. June 1.3th patient suddenlj-- collapsed, and died 5 hours later. 

Aulopsij. The body was that of a well developed male, shovdng well- 
marked cerebral arteriosclerosis with softening of brain in the left herni- 
sphere. There was also a recurrent interstitial and glomerulonephritis. 
The left pleural cavity was filled with blood. 

Heart. The heart was of good size, the epicardium was covered by a 
fair amount of fat. There was no evidence of blood in the pericardial sac. 
The valvular orifices appeared normal and there was no e\adence of old or 
recent endocarditis. The mjmcardium of the left ventricle was verj'' thick, 
measuring 2.5 cm. The musculature was firm and well contracted. There 
was also some increase in the thickness of the right ventricle, meaisuring 
0.8 cm. in its mid portion. The sclerosis was diffuse and affected both the 
right and left coronaries. There was some fibrosis in the left ventricle. 

Aorta. The aorta had a remarkable and distorted appearance showing 
abnormal bulgings at the root of the aorta within the pericardium, as well 
as over the descending arch on the left side. The bulging mass in the peri- 
cardium was of a purplish-red color and consisted of a sac of blood covered 
bj’’ the thin pericardial membrane and appeared ready to burst. Tins mass 
was the size of a hen’s egg, measuring 5 by 3.5 cm. in diameter. 

The mass over the descending arch was still greater in size, measuring 
8 by 5 by 5 cm. The surface was covered bj' the pleura and was hemorrhagic, 
there being some adherent blood clot protruding into the left pleural ca^^tJ^ 
Other bulgings were also noted in the lower portion of the abdominal aorta 
just above the bifurcation and along the course of both iliac arteries. On 
opening the aorta the intimal surface of the ascending limb, and the arch 
were quite smooth and yellowish-white in color, while in the lower portion 
of the thoracic and abdominal aorta there were some nodular thickenings 
of the intima. 

In the thoracic aorta opposite the level of the first pair of intercostal 
arteries, there was a knifelike trans^'erse tear on the anterior portion par- 
tially encircling the vessel. Tliis tear extended through the inner wall into 
the cavit}’’ between the two lamella) in an upward and do^^^^ward direction. 
This separation or dissection of the aortic wall extended throughout the 
length of the vessel from the sinus of Valsalva to and including both iliac 
arteries; the dissecting process also involved the left carotid and left sub- 
clavian arteries. The two bulging masses referred to above consisted of 
large hematomata arising from this dissecting process and leading to the 
infiltration of the periaortic tissues in both these regions. The hematoma 
at the root of the aorta measured 2.5 cm. while that over the arch was 
4.5 cm. in thickness. 

The dissecting aneurj'sm encircled the aorta in most of its parts vdth onl.v 
occasional areas, where the lamella) remained attached to each other. The 
blood clot in all portions of the dissecting aneur^'sm was dark red and friable 
in nature and of recent origin. 

Avatoimc^ Diagnom. Rupture of the aorta; dissecting aneurj’sra of 
aorta; arteriosclerosis of coronar 3 ’ and cerebral arteries; softening of brain; 
■ and recurrent neplnitis. 
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ResumL A man, aged 38 years, suffering from Bright’s disease and cere- 
bral arteriosclerosis, died suddenl5’- wdth no symptoms particularly referable to 
the heart; The Wassermann reaction was negative. The autopsy disclosed 
a transverse rupture of the descending thoracic aorta leading to a dissecting 
aneurj'sm extending from the heart to the iliac veins. Leakage from this 
aneurysm took place into the left pleural caAuty. There were no lesions of 
the intima ha^ung anj'- relation to the site of rupture. It is probable that 
the rupture of tlie aorta and the dissecting aneurj^sm occurred 15 daj^s 
before his death. Further eandence of this was obtained on microscopic 
examination, when a well-established granulation tissue was found to clothe 
the inner wall of the dissecting aneurysm. 

Microscopic Examination of the 5 Cases. To avoid undue repetition 
in the description of the microscopic characteristics in the aorta, the findings 
in the above 5 cases wiU be discussed conjoint!}'. This is also desirable as 
the quality of the change observed in the aortic wall is similar in all cases, 
though it varied in its extent. In Cases 1 and 2 the lesions were particu- 
larly located in the ascending limb of the aorta, while in Cases 3, 4 and a 
the pathologic process in the middle coat of the aorta was to be seen through- 
out the length of tliis vessel. 

The common characteristic of the arterial lesion lay in the presence of 
patch}' or diffuse necroses in the media. For the most part tliis degenerative 
process occupied the zone between the middle and outer third of the media 
though at times it extended inwardly or outwardly into the neighboring 
zones. These necroses were unaccompanied by an inflammatory reaction, 
and they were devoid of a fibrosing process in their neighborhood. At the 
point of rupture tliere was no lesion of the intima which could serve as a 
localizing factor, but it was noted that the amount of necrosis in the under- 
I}'ing media was usually greater at this point than elsewhere. 

In Cases 1 and 2 where tlie dissecting aneurysm remained localizcd to 
the region of the rupture, the necrotic process was present in patches which 
partly encircled the aortic wall, and extended to a varying length in a longi- 
tudinal direction. These necroses were bland in character and had led to 
the death of the muscle cells betM'een several of tlie neighboring layers of 
elastic fibers. Occasional!}' the ddbris of the necrotic tissue remained at the 
site, but at other times the dissolution of the structure was more complete, 
leaving only a cleft filled witli a coUoid-Iikc substance. At times tlie elastic 
fibers were spread apart by these small lakes of hyaline material, while at 
other times the degeneratii’e jirocess had also clestro}'ed these fibers. 

The flattened bands of necrosis and tlie cleftlike spaces in the media 
formed a procession of lesions encircling the aorta. In each case otyasional 
areas were noted bordering upon the involved zone of the aorta, in which 
the muscle fibers showed a compensator}' h}qjertrophy._ This was more 
evident in the outer portion close to the adventitia. No direct relation 
could be established between the distribution of the vasa vasorum and the 
location of the necrotic process. In one instance the vasa vasorum were 
found \nth a moderate amount of endarteritis and a single arteriole .sliowing 
an organized thrombus. In no instance was there a le.sion of the aortic 
wall resembling syphilis or rheumatic fever. 

Beside the clegenerative changes in the muscle fibers there were also 
well-marked changes in the elastic lamina;. Instead of running jianiilel 
courses about the circumference of the arter}' they were irrcgiilar in 
ness, interrupted in their course, fragmented and often sliowing bnislinKe 
extremities at the termination of the elastic segments. The staining was 
variable, some fibers showing noniial microchemical reactions, ottier.^ 
aiipearing h}’alin and jellylike in which the fibrils no longer showed nornial 
staining ciualitics. The elastic fibers rc.^emblcd those of old age, at tiinc.- it 
was noted that they were very sparse in the vicinity of the va.sa va.-ormn. 
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The path of the dissecting aneurj'^sm followed the layer in the aorta in 
which the necroses were most extensive. This in our cases has most com- 
monly been along the outer border of the middle third of the media. Occa- 
sionally the path would divert toward the adventitia or again toward the 
intima. On no occasion did the dissecting process enter the intima proper, ^ 
and onlj’- in the regions where the external rupture of the aneurj^sm took 
place did the tear enter the adventitia. The wall of the dissecting aneurysm, 
made up of an inner and outer lamella of aortic tissue, showed a diffuse 
or patchy destruction of the media. In 2 cases a granulation tissue devel- 
oped upon the torn surfaces with some organization of the blood in the 
aneur3^smal sac, othermse the immediate borders of the cavity were without 
reaction. 

As previousl}'’ indicated, the muscle fibers suffered more than the elastic 
fibers, and the extent of the destruction varied considerably. In some in- 
stances the aortic wall was not thinned, but the spaces intervening between 
the neighboring elastic lamellte were filled with debris and fluid equal to 
the muscle tissues which had previous^’’ occupied the area. In the earliest 
stages of the degeneration, muscle fibers were found with altered nuclei or 
with remnants of nuclear material. Subsequently, the area became devoid 
of nuclear structures, while the cytoplasm of the cells resisted autotysis. 
These areas became acidophilic. A point worthy of comment is that in 
this series of cases there was an absence of the granular calcareous deposit 
which not uncommonlj’- is found in the same zone in elderty people. This 
latter lesion, which we have previously described, represents a senile medial 
sclerosis of the aorta, analogous to Moenckeberg’s sclerosis of the periph- 
eral vessels. Under these conditions the elastic lamellte are more closely 
compacted and thinning of the Amssel wall takes place. 

No unusual fatty changes were found in the middle coat of the aorta. 
Small clusters of granular fat were seen in groups of muscle fibers, but these 
were no more prominent than those found in individuals of this age. 

A number of reactions secondary to the development of the dissecting 
aneur3'^sm were also observed. It was noted that in the cases with extensive 
dissection of the aorta an edema developed in the intimal tissues and at 
times when life had been prolonged for some little time after the tear had 
occurred, a bordering strip of necrosis followed each side of the aneurysmal 
sac. 

Discussion. In order to analyze the conditions in the aortic 
wall which are associated with spontaneous rupture, we have col- 
lected a series of cases from the literature, but have excluded all in 
which some demonstrable extraneous cause was apparent. Thus 
we have not included instances of infection and abscess formation 
in the aorta nor cases of exogenous tuberculous erosion which is at 
times obser^md in the thoracic aorta. Furthermore, as there are 
definite and peculiar changes arising in old age, quite different 
from the type lesion which is related to the occurrence of the 
tragedy in the younger individuals, the 42 cases of spontaneous 
jupture which we have collected from the literature, are limited to 
those individuals under 40 years of age. In none of these was there 
any evidence of an external factor, nor could it be shown that the 
rupture was related to an infectious process. It is of course evident, 
as we ourselves have encountered in 2 of the cases here reported, 
that the character of the lesion demonstrable in the aorta in indi- 
viduals under 40 years may also appear in elderly individuals; 
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nevertheless, as some confusion may arise as to the actual tissue 
changes which may be encountered in aortic rupture in elderly 
individuals, we have omitted these from the present series. Erd- 
heim and Gsell have both shown that the peculiar degenerative 
changes encountered in the media before middle life may be present 
in the cases of spontaneous rupture in individuals of advancing 
years. Cellina, on the other hand, points out that in elderlj^ indi- 
viduals, destructive changes m the muscle and elastic fibers are of 
several kinds, and that the specific quality of mucoid degeneration 
of the musculature is not the sole destructive lesion in the vessel. 

The analysis of the cases collected from the literature appears 
in the following table: 

Table 1. — Rupture of Aorta (in Individuals Under 40 Years). 


Number of cases. 42; males, 2S; females, 14. 

Ages; 

1 to 10 -2 

11 to 20 7 

21 to 30 .... 20 

31to40 ' 13 

Interval to death : 

Immediate death .... 6 

Hours interval (A !ovr hours to 12 hours) 5 . 

Days interval (1 day to 5 days) .... 7 

M eeks interval (12 days to 5 weeks) 

Not stated 21 

Present. Absent. Not st-atecl. 

Associated physical strain 12 26 -t 

Death sudden 40 1 1 

Dissecting aneurysm 17 7 IS 

Rupture into pericardium 32 7 3 

Arteriosclerosis of aorta 10 20 12 

S>'philis (determined by Wassermann reaction) 1 ' 13 2S 

Location of rupture: 

Ascending aorta 33 


Thoracic aorta , 1 

Not stated - 

Spontaneous rupture of the aorta appears to occur twice as often 
in mtilcs as in females; and though it may appear in any decade of 
life, even in children under 10, it is more common in the later years. 
No explanation is evident to account for the higher incidence in the 
reported cases in the third decade over the fourth. Physical strain 
is a determining cause in a minority of the cases, and in no instance 
was it the important reason for the development of the peculiar 
aortic lesion found in these cases. 

The onset of the rupture is usually accompanied by severe intra- 
thonicic and radiating pain, while dyspnea and nausea commonly 
follow. Death does not always take place with the initial tear, as 
the rupture may penetrate only the inner coats of the arterial vail 
and not lead to complete nipture. ].)cath may be delayed for a 
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period of weeks, and even, we believe, not take place as a result 
of tire partial rupture; but the condition may continue to persist 
as a dissecting aneurysm which may, through granulation tissue, 
undergo healing. It is our interpretation that every dissecting 
aneurysm represents a partial rupture of the aorta, and that the 
conditions underlying the development of dissecting aneurysm are 
those found in spontaneous rupture of the aorta. This background 
upon which rupture of the aorta occurs is a peculiar degeneration 
of the media of the aorta, and is not associated with an antecedent 
inflammatory process. It is obvious from the evidence in om* own 
cases, as well as from that of the literature, that syphilis plays no 
part in the production of spontaneous rupture nor in dissecting 
aneurysm. The very nature of the syphilitic process, with the devel- 
opment of connective-tissue bands in the aorta, precludes the split- 
ting of the aortic wall into lamellse as seen in both of these lesions. 

In each of our 5 cases of spontaneous rupture of the aorta, there 
was evidence of some degree of dissecting aneurysm, although in 2 
of them the condition remained localized to the vicinity of the tear, 
and might readily have been overlooked. This is particularly true 
in the younger individuals in whom the dissecting quality of the 
vessel wall is less pronounced, save at the very margin of the tear 
where the peculiar degenerative changes in the media are localized. 

The greatest frequency of the tear in the aortic arch is determined 
by the medial degeneration which most often occurs with intensity 
in this region. With advancing years there is a tendency for the 
peculiar degenerative changes to become more widely distributed 
and to occupy a considerable extent of the aorta. We have observed 
a patchy distribution of this mucoid degeneration in both the thor- 
acic and abdominal aorta, but the most advanced process, associated 
at times with a bland necrosis of the muscle tissue, is more common 
in the ascending aorta than in other regions. It is worthy of note 
that this peculiar destructive lesion of the aortic wall is also to be 
found in the peripheral arteries of the muscular type. In 1905 
Freedman, working in Adami’s laboratory, described a cyst of the 
carotid artery which in structure was similar to the changes which 
have been so fully described in the aorta by Erdheim, Gsell, Cellina 
and others. Furthermore, we have observed similar lesions in the 
renal, coronary and neck arteries in the above cases, in which a 
complete dissecting aneurysm occupied the aorta. 

It is obvious, therefore, that lesions in the intima play no part in 
the occurrence or localization of the rupture unless, as in rare 
instances, an atheromatous excavation lies by chance immediately 
above the lesions in the media. In old age the site of rupture for 
the production of a dissecting aneurysm may bear a closer relation 
to the ])resence of atheromatous ulcers, inasmuch as the latter 
are not uncommonly associated with senile atrophies of the media 
which, though dilYcring in their pathogenesis from the mucoid degen- 
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erations and necroses in younger individuals, give rise to a fragile 
strueture permitting the development of dissecting processes. 

There is little direct evidence available indicating the manner in 
which the medial necrosis makes its appearance. Those who have 
studied the condition are in agreement that the lesions do not arise 
through interference with the nutrition by way of the vasa vasorum. 
None have found thromboses or other occluding processes in these 
vessels of nutrition, although we have reported the presence in 1 
case of an organizing thrombus in several nutrient arteries. In this 
instance, however, we were unable to relate this circulatory dis- 
tiubance to the various necroses scattered through the aortic wall. 
Wiesel believed that the lesions in the media were the result of 
bacterial toxins, as he had encountered such degenerations in the 
vascular tissues of children dying of acute infectious diseases. In 
-the absence of other indications, this suggestion was supported by 
Stoerck and Epstein, and by Gsell. Others contend that not only 
bacterial toxins, but also certain exogenous poisons (adrenalin, 
nicotine) and poisonous products of metabolism (renal toxins and 
liver products) may affect the arterial wall in a manner similar 
to bacterial toxins. None have been adequately demonstrated to 
affect the vessel wall in the peculiar manner as related above. 
Furthermore, the nature of the lesion obtained in animals by the 
use of adrenalin is not identical with the specific change, as seen in 
mucoid degeneration. Recently Duff', working in these laboratories, 
has shown us effects of diphtheria toxin on the media of experimen- 
tal animals which are very similar to the patchy muscle destruction 
in man. Admitting that certain bacterial toxins may cause medial 
degenerations and necroses, it is far from clear how these processes 
become progressive and appear in -their advanced form many years 
after the infectious process. Nor do the ruptures of the aorta appear 
only in those individuals who have suffered unusual frequency or 
severe grades of infectious diseases. 

It is possible that certain dietary deficiencies play a part in the 
degeneration of the vascular musculature and that other super- 
added factors (toxins) intensify the effect; but it is too early to 
offer conclusi^•e evidence upon tliese points. We are, however, of 
the opinion that the end results are due to a variety of factors and 
are not dej)endent upon tlie effect of one agent alone. 

There is need for a thorough study of tlie degenerative lesions of 
the media, the recognition of the types and the mode of their devel- 
opment. These lesions are important in the subsequent outcome 
of clinically recognizable diseases which must not be confused with 
arteriosclerosis localized in the intima. In the past too little atten- 
tion has been given to processes affecting the media alone or m 
which the intima has been involved in a secondary reaction. 

Suinmnn/. 1. An analysis is given of -o cases of so<-allcd sj)on- 
taneous rupture of the aorta. 
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2. A common underlying process was demonstrated in all cases, 
consisting of a peculiar noninflammatory degeneration of the media, 
, affecting the muscle and elastic fibers, due to a variety of factors. 

3. Similar lesions precede the development of dissecting aneu- 
rysms. 

4. The peculiar medial degeneration is found, aside from spon- 
taneous rupture or disseeting aneurysm, with increasing frequency 
with advancing age, either as a diffuse process or in sporadic dis- 
tribution through the aorta. 

5. The lesions have no relation to syphilis. 
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THE HYPOTENSIVE ACTION OP POTASSIUM SULPHOCYANATE 

IN HYPERTENSION.* 

By Robert Sterling Palmer, M.D., 

ASSISTANT IN MEDICINE, MASSACHUSETTS GENER.AD HOSPITAL, AND H.AHVAKD MEDICAL 
SCHOOL, BOSTON, AND ASSISTANT CARDIOLOGIST, BOSTON LTING-IN HOSPITAL. 


(From the Medical Clinic o! the Massachusetts General Hospital.) 


The literature on the pharmacology, the tlierapeutic effect and 
tlie by-effects of the sulphocyanates (thiocyanates, rhodan com- 
pounds) has been thoroughly reviewed.^ Favorable hypotensive 
effects have been reported, though a certain number of disagreeable 
by-effects have been encountered. Fineberg^ found a large dosage 
more effective, using 5 grains of the potassium salt for each dose 
instead of the usual l-i grains. More recently Ajmiam and Egloff, 
Hoyt and O’Hare'^ have reported their inability to use this drug in 
sufficient dosage to obtain the hj’potensive action without producing 

* Tlic expense o! thi.s study was paid by a grant from the Proctor Fund for the 
study o! chronic diso.ase. 
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by-effects so unfavorable that the drug bad to be given up. ^^^lile 
it is true that the effective therapeutic dose of this drug is not far 
from the toxic dose for some indimduals, nevertheless, in a certain 
proportion of cases the hj'potensive action may be obtained without 
unduly disagreeable sjTnptoms. 

Method of Study. It is desirable to have certain criteria by which 
the presence or absence of a blood pressure lowering effect may be 
judged since the spontaneous variability of the blood pressure, even 
in the more advanced stages, is well knovm, while the favorable 
response to earnest therapeutic suggestion may be quite marked.'^ 
In addition to the observations extending over a period of months 
to years the patients who were the subjects of this study were 
subjected to special observation, usually under a presci'ibed regime 
of diet and rest with or without simple sedatives sucli as bromids 
or barbital compounds. Some were given a regular dosage of plain 
peppermint water, while a few were given potassium sulphocyanate 
in peppermint water if there had been suflBcientlj' frequent previous 
examinations during a trial course of some other drug supposed to 
have a hypotensive action. In all cases the attempt was made to 
obtain adequate preliminary control in addition to extended previous 
examinations by other observers. 

To avoid the benefits of suggestion and to judge the hypotensive 
action of potassium sulphocyanate alone, this drug was prescribed 
in peppermint water in concentrations of H grains and of 5 grains 
per drachm. During subsequent control periods plain peppermint 
water was prescribed. These various preparations were prescribed 
by code and filled by tlie hospital apothecary. All were given 
without special suggestion, being alike referred to as for the blood 
pressure. The more salty taste of the stronger concentration could 
be recognized and was commented upon by one or two patients. In 
general, however, the effect of suggestion in these patients was 
avoided. Courses of 4 to S weeks witli 1?. grains of the drug 1 to 
3 times daily, or 5 grains 1 to 3 times daily alternated with similar 
periods with plain peppermint water, 1 draehm 1 to 3 times daily. 
At each visit the patient was examined in the sitting position; the 
cuff' was placed on the left arm (e.xcept in a one-armed patient and 
in one whose arterial circulation in the left arm had been inter- 
rupted). A mercury manometer was used; the same observer made 
the examination. In general the visits were ns much alike as possible. 
Usually ten readings in as many minutes were made. The usual 
fall in successive readings, especially the later ones, was found in 
most cases; this is in part due to modification of the circulation 
below the cuff since changing the apparatus to the other arm will 
usually find the first pressures similar to the first prc-ssures found 
with the cuff on the previous ann. However, the changes each time 
would be the same and it was felt that a iiossiblc effect due to 
relaxation of nervous tension would be ohtainc'd. 
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Material. Expecting that, should potassium sulphocyanate have 
an laypotensive action, one could obtain alternate rises and falls in 
the blood pressure of sufficient degree to be clear and definite, this 
drug was administered to 63 patients with persistent continued 
arterial hjqiertension. Twenty-two were discarded because of 
incomplete study or poor cooperation, and 5 were discarded because 
of fall in blood pressure apparently due to loss of weight, the use 
of bromids, or because of marked unaccountable variations in the 
blood pressure level before using potassium sulphocyanate. 

Thirty-five patients remained in whom the therapeutic and toxic 
effects of potassium sulphocyanate were studied. Fifteen were 
males and 20 were females. Their ages by decades were as follows: 
30 to 39 years inclusive, 4 patients; 40 to 49 years inclusive, 12 
patients; 50 to 59 years inclusive, 15 patients; 60 to 69 years inclu- 
sive, 4 patients. 

The exact duration of the hj'pertension was unknown in the major- 
ity of cases but was known to have existed for long periods up to 
10 or more years in several patients. The majority showed at least 
some evidence of the late effects of continued arterial hiipertension. 
Only 3 were diagnosed essential hypertension alone and 1 of these, 
a woman aged 35 years, showed arteriosclerosis of the aortic arch. 
Five had pme hj^Dertensive heart disease and in 1 other this diag- 
nosis was questioned. Twenty-five had “hypertensive and arterio- 
sclerotic heart disease” and in 1 other this diagnosis was questioned. 
Other diagnoses included angina pectoris in 5, congestive heart 
failure and cardiac asthma in 4, hj’pertensive crises or hypertensive 
encephalopathy in 3, hjqDertension of the “malignant t}q)e” in 4, 
and carcinoma of the rectum successfully operated upon and with- 
out evidence of recurrence or metastasis in 1. 

The eye grounds w^ere examined in 22. Nine show'ed no definite 
abnormality. Thirteen shelved various degrees of change from 
mild arteriolar sclerosis to marked hjqiertensive retinitis with hem- 
orrhages and papilledema. Tw-enty-eight of these patients were 
studied fluoroscopically and by means of Roentgen ray plates with 
the tube at 7 feet. Nineteen of these 28 cases show’ed cardiac 
enlargement, 16 especially of the left ventricle. In 2 the enlarge- 
ment was general and in 1 the shadow was rounded. Tortuosity 
of the aorta was present in 23 cases. This finding was accompanied 
by dilatation of the aorta as w'ell in 5. The aorta was dilated without 
tortuosity in 1. Thus the majority of patients in this series gave 
evidence of structural changes, the result of or accompanying con- 
tinued arterial hj'pertension. 

Results, (a) Ilyiwicnsive Aclion. If, during administration of 
the drug, the blood pressure of the patient was definitely lower than 
wiien the drug was not given, if moreover the blood pressure rose 
wiicn the drug was omitted and again fell wiien it was given, the 
hypotensive action was regarded as certain. Sometimes this cycle 
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was again repeated. Of the 35 cases studied 7 showed this undouhted 
hj^potensive action. Chart I shows an effect considered certain. 

If a similar tliough not so marked an effect was obtained or if the 
blood pressure was at first higher without the drug, then lower 



Chart I. — The effect of potassium sulphocyanatc upon the blood pressure in a 
case of essential hypcrten.sion. Each abscissa marks off the blood pressure in milli- 
meters of mercury as indicated. The cross-hatched columns represent the liiRhcst 
.systolic and diastolic i)rcssure and the solid columns represent the lowest systolic 
and dl.T-otoIic prc.-i.suro at each visit. Usually these columns indicate the upper and 
lower limits of ten roadinc.?. The time inten-al between visits is given in each c.asc. 
This chart show.s not only the lower levels of the blood pressure under the influence 
of potassium sulphocyanatc but the less marked variation as well. M’hilc on the 
drug the blood pre.ssurc was down and while off the drug or while the drug was not 
taken continuously, as between Sept, 25. 19.30 and December IS. 1930, the blood 
pres.iiure vas up. It is also seen from this chart that the eflccts obtained after the 
first fall in blood prc.s.sure required larger do.ses. This chart reprc.sents a certain 
hyixitensive effect of potn.ssium sulphocyanatc. 


with the (Inig, again higher without the drug, but on again giving 
the tlrtig an hypoten.^ive action was not dearly obtainable tlie 
re.«u!t was regtirdwl its probable. The second hypotensive effeet 
u.sually was more fiifiicult to obtain than tlic first. Four of the 3.5 
patients sliowed a probable hypotensive action. Chart 1 1 illii.stratcs 
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an effect regarded as probable. If the blood pressures fell when on 
the drug but did not exliibit ' the subsequent rise without it and 
another fall with it or if the variations were not as clear as in the 
probable reactions, the results were held to show possible hypoten- 
sive effects, as illustrated in Chart III. There were 13 such patients. • 
Eleven failed to show any hypotensive action. Eleven (31.42 per 
cent) of this series of 35 patients exliibited either a certain or a 
probable hypotensive action of potassium sulphocyanate. 

(b) Dosage Required. The dosage was varied considerably accord- 
ing to the ability of the patient to take the drug, but in general two 



CiiAUT II. — A probable hypotensive eflect of potassium sulphocyanate. The 
result is not ns clear as that shown in Chart I. In this case a second fall in the blood 
pressure under the influence of potassium sulphocyanate was not obtained, though 
it might have been had larger doses been used. The first fall under its influence, 
liowcvcr, seemed to be Very definite. 


concentrations were employed, 11 grains per drachm and 5 grains 
per drachm of peppermint water. These doses were given from 
1 to 3 times daily for 4 to S or 10 weeks. The weaker concentration 
only was used in 15 cases while both the weaker and stronger con- 
centrations were used in 20, which included the 7 patients showing 
the certain effect and the 4 patients showing the probable effect. 
Only 4 ijatieuts in whom the stronger concentration was used 
failed to show at least a possible Inqiotensive effect. 

(c) By-cffccts. In the 35 patients disagreeable by-effects were 
encountered 9 times and in 2 additional patients symptoms occurred 
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which may have been due to the drug, in 1 an acneiform rash and in 
the other a questionable increase in anginal pain and weakness, com- 
plaints which were present before the use of the drug. The sjonp- 
toms definitely related to the drug in the 9 patients were as follows: 
increase in anginal pain once and onset of anginal pain once; general 
weakness twice; nightmares' once; gastrointestinal symptoms once; 
nausea and feeling of nervousness once; vertigo with some mental 
confusion once; and a severe toxic ps 3 ’'chosis once. In 6 cases the 
higher concentration of the drug was used. Weakness in 1 patient 
and angina pectoris in 2 cases resulted apparentl.y from the smaller 
dosage. 



Ciiaht III. — A possible hypotensive cfTect. There seemed to be a definite hypo- 
tensive .nction eserted by potassium sulphocynnate, thoiiRh the ellect vas not a.s 
clear-cut ns in the group of certain cfTccts represented by Chart I. 

Blotch.v red measlcs-likc rashes have been noted in 2 patients not 
in the ])re.scnt scries, 1 the patient of a colleague and 1 a patient 
treated since stud\' of this sorie.s was completed. In the first patient 
the rash tippcared ti week after biking 5 grains .3 times dail.v and in 
the other after a similar time on 1.’ grains 3 times dail.v. Another 
paticn'l reported to me b.v a colleague developed an acneiform rash 
similar to a bromiil rash after 2 weeks’ treatment. 

Unaccountable ner\ousne.s.s with .some nau-sea wa.s complainwl of 
by 1 ])atient while taking n grains of the drug 3 times daily. With a 
similar do.sage aimtlier experience<I terrif\'ing dreams. Two patients 
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not in this series (1 excluded because of too brief observation and 
1 treated since completing this study), experienced acute attacks 
of excitement; mental confusion and apprehension in 1 lasted | hour, 
in the other continued in a somewhat milder degree for 24 hours. 
The most marked nervous manifestation amounted to a true 
psychosis requiring admission to the Boston Psychopathic Hospital. 
This unfortunate result was accompanied by a fall in systolic pres- 
sure from a previous average for several weeks of 200 mm. of mer- 
cury systolic to 115 mm. systolic. A good recovery was made, after 
which the pressure again gradually rose to its former level. The 
patient volunteered that she felt better than she had for 2 years 
and was able to return to work. 

Summary and Conclusions. Thirty-five well controlled patients, 
most of them showing the effects of continued arterial hypertension, 
’have been treated by potassium sulphocyanate. 

This drug when used in sufficient dosage caused a definite and 
marked lowering of the arterial blood pressure in 31 per cent of 
the patients. 

Toxic effects are skin rashes, gastrointestinal symptoms and 
central nervous system symptoms, such as acute apprehension and 
excitement, which may be severe enough to constitute a toxic 
psychosis. 

Weakness may accompany the use of the drug but is probably 
not a toxic effect and does not necessarily contraindicate its use. 
Angina pectoris, in those subject to this symptom, may be increased 
and in some patients may be induced by the use of this drug. 

Toxic effects are reduced to the minimum by carefully controlled 
dosage. 

Limited observation of the use of the drug in combination with 
a general regime including rest and diet suggests that it may be of 
value, though these results may not be referred to in accurately 
appraising the hypotensive action. Generally speaking it may be 
said that the hypotensive effect is not lasting and that a second or 
third such effect after the drug is once discontinued is more difficult 
to obtain. 
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Nitroglycerin is generallj’’ considered a drug in no tvay danger- 
ous to prescribe, and it is usually administered without any par- 
ticularly careful observation or supervision. Ho•v\’e^■er, in the course 
of recent studies in which therapeutic doses of nitroglycerin were 
given to 110 patients under direct observation, we observed alarm- 
ing reactions to the drug in 4 instances. The reactions in the 4 
patients were similar in many respects. In each case there was a 
rapid and marked drop in blood pressure, and the pulse rate was 
greatly diminished. Severe constitutional symptoms developed in 
all 4 patients, consisting chiefly of cold perspiration, weakness, rest- 
lessness, anxiety, and pallor. Each patient presented a picture of 
impending collapse. The blood pressure of 2 patients became so 
low that it could not he recorded, and the pulse could not be felt. 
The rapid fall in the blood pressure of another patient apparently 
was checked by the quick administration of epinephrin. Complete 
heart block dcA’cloped in 1 case; in another case the course of 
coronary thrombosis was thought to he unfa^•orahly influenced. 

Literature.— Toxic reactions to therapeutic doses of nitrogl,vcerin 
have received little mention in the literature. The older writers 
seem to haA’c been more cognizant of these harmful elfcets of nitro- 
glycerin than modern writers. .Shortl.v after the drug was cstahlislicd 
as a thcra])eutic agent by Sohrero* in 1S47, there appeared several 
articles pointing out the dangers of the drug, rionert,^ Field," and 
Nocr^ reported toxic reactions to therapeutic doses of the drug. In 
Iloncrt’s patient unconsciousness developed; Field, taking the drug 
himself, was observed to become pulseless; in Nocr’s patient there 
was great jirostration, cold clammy persjiiration, slow and heavy 
hreathing, and a very slow aiul irregular pulse following the admin- 
istration of the drug. Loeh,'^ in lOOS, reported severe collapse which 
resulted from as little as y.’, grain (0..") mg.) of nitroglycerin. 

Several authors have mentioned eontraindicatinns and danger.^ in 
the use of nitroglycerin without giving sjiccific evidence or case 
reports. ComwalF mentioned variou.s contraindications to it.s use 
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and simply stated that it should not be given to patients “who 
have any idiosyncrasy in regard to its actions.” Peterson, Haines 
and Webster^ stated; “In most of the fatal cases a large amount 
of the poison was taken but it seems probable that a few drops would 
prove fatal.” According to Sollmann^ even small doses may cause 
alarming syncope and cardiac, slowing. 

Recently White® called attention to 2 patients who collapsed 
with syncopal attacks after taldng yl-g- grain (0.65 mg.) of nitro- 
glycerin. Ill’ the recent American literature one is impressed by the 
fact that there exists, with rare exception, a general disregard for 
the possible harmful effects of nitroglycerin. Perhaps as a result 
of this there has developed a rather widespread unrestrained use of 
the drug in all conditions involving spasm of involuntary muscle. 

Since we observed reactions in a relatively high proportion (almost 
4 per cent) of our cases following therapeutic doses of nitroglycerin, 
and because these reactions were of a serious character, we consider 
the subject of sufficient clinical importance to be worthy of emphasis. 

Our 4 patients were women between the ages of 58 and 67 years. 
In 1 patient the diagnosis of angina pectoris was definite; in all 
4 patients there was arterial hypertension. In each patient before 
giving the drug we made repeated determinations of the blood 
pressure until a resting level was reached. Therefore, the ehanges 
in the blood pressure following the administration of the nitrogly- 
cerin may be regarded as due to the effect of the drug. In addition 
the blood pressure was frequently determined during and after the 
administration of the nitroglycerin. In 2 of the patients several 
electrocardiograms were obtained during the reaetions. 

Case Reports. Case 1.— A woman, aged 67 .years, entered the clinic 
March 15, 1930, complaining of nervousness, wealaiess and pains in the 
joints of her hands. These s 3 ’inptoms had begun 9 months jneviouslj'’ 
following a mild accident when a window fell on her right hand. Since then 
she had also suffered from vertigo, occasional palpitation of the heart on 
exertion, moderate shortness of breath on climbing one flight of stairs, 
loss of energy, and slight sw'elling of the finger joints of the right hand with 
severe sharp pain in them. 

Phj’^sical examination disclosed Heberden’s nodes on the fingers of both 
hands. The heart was not enlarged, its sounds were distant, the rate w'as 
SO, and the rhythm was regular. The blood pressure was s 3 ''stolic 190 and 
diastolic 90. The radial arteries w-ere slight^' thickened with some beading. 
Examination of the ocular fundi show'ed moderate narrowing of the arterioles. 
The urine was free of albumin, and contained 30 h 3 "alin casts in 10 low- 
power fields. The Hinton test for s. 3 q)lulis w’as doubtful. The patient 
did not return for 2 months because when blood w\as drawn for the Hinton 
lest at the first visit she fainted and had been apprehensive about returning. 
On the second visit the blood pressure was s 3 ’stolic loS, diastolic 78. An 
orthodiagram showed the heart to be of normal size. An electrocardiogram 
(Fig. 1) showed sinus rh 3 i:hm, a rate of 70, a P-R inteiw-al of 0.17 second, 
a Q-R-S interval of 0.07 second, the T wave in Lead 1 erect and low, the T 
w.ave in Lead 2 slightly inverted, the T wave in Lead 3 diphasic, and left 
axis deviation. 
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Chart I and Fig. 1 show the blood pressure and electrocardiographic 
changes which occurred during the administration sublingually of a pill 
containing ^ain (1.3 mg.) of nitrogij'cerin. The blood pressure 
dropped in 10 minutes to an indeterminable point. The pulse became ver}”^ 
slow and finallj’^ not palpable. Pallor, weakness, a cold clammy sweat, 
restlessness, anxiety and faintness developed. The patient did not lose 
consciousness. Epinephrin (0.5 cc. of a 1 to 1000 solution) was given intra- 
muscularly, Five minutes later the blood pressure and pulse still could not 
be determined. Then the blood pressure rose rapidlj’'; in the next 2 minutes 
it had reached a level of systoh'c 154, diastolic SO. During the entire period 
of observation eight electrocardiograms were taken. These showed, among 
other things, the development of complete lieart block. 





Chaht I. — The IjIoocI pressure readings of <lie 4 cases reported ; tlio upper curves 
repre.«cnt llic sy.stolic, and the lower curves indicate tlie diastolic jircssuro. rMicre 
the blood pressure became indctcmiinablc, the curve is brohen by question marks. 
To the left of the vertical line at O' are minutes before, and to the right of this line, 
ininvites after the administration of the nitroKlyccrin. Small arrows indicate timc.s 
when clcctrocardioKrams were taken. 


Cask 2. — A woman, aged 5S years, iiad been coming to the clinic for 
17 years complaining at various times of pains in the knees, back and thorax, 
and of liglit-hcadedness, shortness of breath, poor appetite, occasional 
.swelling of the legs, occasional headache, faint feeling in the stomach, pain 
arotmd the heart, sleeping ])Oorl 3 ’, tiring easily, vomiting, nervousncs.s, 
numbness in the right ear, and lack of energ}'. 

Physic.al examination on various occ.asions disclosed moderate varicosities 
of the right leg, vcn.- slight pitting edema of the ankles, a soft sj'stolic 
murmur over the apical region of the heart, and slight In-pertropliic changes 
in the (ennin/d joints of the fingers and in both knee joints. During 
last 4] years arterial In^iertcnsion h.ad been present. In January.', 10-t, 
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the blood pressure was systolic 205, diastolic 110; in January, 1928, it was 
sj'^stolic 175, diastolic 110. 

On November 13, 1930, the patient was given riu grain (0.65 mg.) 
nitroglycerin (1 drop of freshly opened spirits of nitroglycerin). The effect 
on the blood pressure is shown in Chart I. Within 3| minutes the blood 
pressure dropped from systolic 172, diastolic 84, to sj^stolic 82, diastolic 52. 
The patient began to feel generally weak, light-headed, restless and nau- 



Fig. 1. — Electrocardiogram number 1: a,b, and c are Loads 1, 2, and 3 respectively. 
This electrocardiogram was taken 2 minutes before grain nitroglycerin was 
given. . . . Electrocardiogram number 2 shows Lead 1, 5 minutes after 

gr.ain nitroglycerin ; the heart rate has increased from 82 to 95 per minute. . . . 

Electrocardiogram number 3 shows Lead 1, G minutes after the nitroglycerin, rate 
CG. . . . Electrocardiogram number 4 shows Lead 1, 10 minutes after the drug; 
nodal rhythm, rate 47. . . . Electrocardiogram number 5 shows Lead 3, IG 

minutes after nitroglycerin, showing complete heart block; the P waves are inverted 
indicating probable retrograde conduction; auricular rate C5, ventricular rate SO; 
note general diminution in voltage; this is probably not due to position change of the 
heart associated with respiration, as the breathing at this time was no different than 
when electrocardiogram number 4 was taken, when no such changes were obsen'ed 
in Lead 3 ; it is likely that the marked diminution in voltage was associated with the 
collapse and weak heart action. 

Horizontally 1 cm. = 0.35 sec.; vertically 1 cm. = 1.25 millivolt. 


seated. She became pale and cool to the touch, and perspired freely. 
The pulse became very slow and feeble; the rate was 44 a minute. At once 
8 minims of epinephrin (1 to 1000) was given subcutaneously, and this dose 
was repeated in 3 minutes. Twenty-six minutes later the' blood jiressure 
still was only systolic 100, diastolic o8. and the patient looked and felt vert- 
ill. Sixty-five minutes after the injection of ejiinephrin the blood pressure 
had risen only to sj'stolic 130, diastolic 56. The patient has been observed 
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in the clinic since_ then up to the present time, and no permanent ill effect 
of the nitroglj’cerin has been observed. She has continued to ha-\’e arterial 
hj'pertension. 

An electrocardiogram taken one week after the nitroglj’cerin n-as given 
did not show abnormalities. An orthodiagram taken 1 week aftenvard 
showed the heart to be of normal size and shape. Stud}' of the ocular fundi, 
April 13, 1931, showed markedly narrowed arteries and considerable arterio- 
venous compression. The response to the dilution and concentration tests 
of renal function was normal. 

Case 3. — A woman, aged 64 years, had been obsen-ed in the clinic for 
21- years, and had had essential arteriolar h}Tpertension during this period. 
She had known that she had h}’pertension for 3 years before coming to the 
clinic. She had had occasional spells of tiring easily, light-headedness, and 
dull headaches, but in general had had comparatively few s}’mptoms. \\dien 
she first came to the chnic she complained of shortness of breath on climbing 
two flights of stairs, but this disappeared in a few weeks under the adminis- 
tration of bromids. 

Physical examination and a teleroentgenogram showed slight enlarge- 
ment of the heart to the left. E.vamination of the fundi showed markedly 
narrowed arterioles, moderatel}’’ engorged veins, and numerous old and 
fresh retinal hemorrhages throughout. The response to tests of renal 
function was normal, rrith the kidney able to concentrate urine up to a 
specific grar-ity of 1.025. The Ilinton and Wassermann tests were negative. 
The systolic blood pressure varied on many rdsits between 252 and 150, and 
the diastolic between 130 and 8S. 

Chart I shows the reaction to the sublingual administration of 1/50 
grain (1.3 rag.) nitroglj'cerin (2 drops of spirits of nitrogl}'cerin). Within 9 
minutes the blood pressure dropped from a resting level of 178 systolic, 98 
diastolic, to 90 systolic, 66 diastolic. The patient said she felt tired and 
weak. She appeared pale and anxious. The pulse rate was 4S. The blood 
pressure, however, quickly and spontaneously rose. The patient felt weak 
for IJ hours after taking the drug. An electrocardiogram a few weeks 
after the nitroglycerin was taken did not show abnormalities. 

Case 4. — A woman, aged 63 years, was first seen September 7, 1931, 
complaining of pains m the thorax which had been present for about 1 
year. She had had a total of about 50 attacks of the same description. The 
pain was situated under the middle of the sternum over an area about 10 cm. 
in diameter, and when r'ery intense it was also present in both forearms. 
The sensation was described "as if something were expanding” in riic thorax. 
It lasted 2 to 3 minutes and then subsided. There was no difficulty in 
breathing when the pain was present. Following the attacks there were 
eructations of gas. At no tune was there shortness of breath. During the 
last year the pain had been brought on occasionally by walking up two 
flights of stairs, but in the 3 d.ays before the patient was first seen it had 
been induced by the mild exertion of the minor duties of housework. 1 he 
pain had been more severe during these 3 days, and the patient had 
been forced to stoj) immediatcl}' -wlien it came on. Tvvo nights juevious 
to e.xamination in the clinic the pain had waked the jjatient out of a sound 
sleep. The fnimiy Imstory showed that the jiaticnt's father liad died at the 
age of 63 of “angina pectoris.” A sister had arterial hyi^ertension. 

Following the excitement and exertion of undressing for the examination 
the p.aticnt stated that she was having an attack of pain. 'J'he blood jircs- 
sure was then si'stolic 21S, diastolic 140. Fight minutes later the pain had 
dhapj>cnrcd and the blood pressure was systolic 194, diastolic J2S. i bc 
iinjK>rtant points in the ])b}-Eical e.xamination were as follow.s; the skin 
was slightly dr}'; moderate arteriovenous nicking in the fundus ociili was 
present; cardiac inijuilse was felt in the fifth interspace 12 cm. to the left 
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of the midsternal line, with a powerful impulse over an area the size of three 
finger tips; the cardiac measurements on percussion were 12 cm. to the left 
and 5 cm. to the right of the midsternal line; there were no thrills; the heart 
sounds were of fair quality, with no weakness of the first sound, rate of 95 
and regular rhjiihm; there were no murmurs and no friction rub; the pulse 
was of good quality; the radial arteries were soft, and edema was not present. 

Nitroglycerin in a dose of th grain (0.43 mg.) was prescribed for the 
pain. The next morning the patient stated that she had taken one nitro- 
glj’’cerin pill the night before with moderate relief of the pain. She had. not 
experienced headache, faintness or other discomfort following the nitro- 
glycerin, but she had felt a quivering sensation over the heart. At 9 a.m. 
the pulse rate was 92, and the blood pressure was systolic 160, diastolic 118. 
On the same day at 1 p.m., after a half hour’s rest reclining, the blood pres- 
sure was systolic 136, diastolic 108. The patient felt and looked well. At 
this time she was given sublingually a nitroglycerin pill containing tou 
grain. In 6 minutes the blood pressure had dropped to an indeterminable 
level, and the pulse was not palpable. The patient became anxious, restless, 
pale, cold, moist -with perspiration, and nauseated. Three subcutaneous 
injections of epinephrin (0.4 cc. each of a 1 to 1000 solution) were adminis- 
tered over a period of 12 minutes. During these 12 minutes the blood pres- 
sure and pulse were unobtainable and the patient appeared to be in a state 
of collapse. Then the blood pressure gradually rose to its resting level 
(Chart I) . The patient vomited once. A few minutes later she complained 
of slight pain in both forearms, probably brought on by the epinephrin.*° 
This subsided after she lay quietly for a few minutes. The patient was 
able to return home in a taxi. Some of the electrocardiograms taken during 
this period are shown in Fig. 2. 

The patient was not seen again until 4 days later, at her home. She 
stated that since the reaction from the nitroglycerin she had felt very weak, 
and had had inconstant nausea. She had not exqDerienced pain or shortness 
of breath, but she was barely able to get around her home because of weak- 
ness. She looked pale. Her skin was cool and moist. Her pulse was tliin 
and regular, and the rate was 92. The blood pressure was systolic 80, 
diastolic 70. The heart still had a forceful impulse although the impulse 
was more easily compressible than when palpated on the first visit to the 
clinic. There was a marked systolic thrill localized at the apex. A very 
loud blowdng systolic murmur was present at the apex. The measurements 
of the heart were unchanged. The sounds were of fair quality; the rate 
was 90 and the rhjd,hm was regular. The aortic second sound was equal in 
intensitj’' to the pulmonic second sound. There was no pericardial rub. 
The edge of the liver was not felt. The respirations were shallow and regular, 
and the rate was 38 a minute. Examination of the lungs was negative. 
The temperature was 97° F. by mouth, and 98° F. bj’’ rectum. The white 
blood count was 12,300, and the differential count was normal. The 
specific gravity of the urine was 1.030. Tlie urine contained the slightest 
possible trace of albumin when tested with heat and acetic acid. Sugar 
was not present. The patient was at once put to bed and treated for coron- 
ary occlusion. She was seen repeatedl}' during the next few daj’s. The 
blood pressure remained at the same low level. A state of circulatory col- 
lapse continued for 6 days, and death occurred from bronchopneumonia. 

Comment. In Case 1, about 10 minutes after the administration 
of -sV grain (1.3 mg.) of nitroglycerin the blood pressure had 
dropped to a point at which it could no longer be determined, the 
pulse could not be felt, and complete heart block developed. We 
are fortunate in having, in addition to frequent readings of blood 
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pressure, eight electrocardiographic tracings taken before and during 
the course of the reaction. The electrocardiograms showed first a 
slight increase in pulse rate, which is common following nitroglycerin. 
In succession, sinus bradycardia, atrioventi-icular nodal rhythm, 
and finally complete heart block (atrioventricidar dissociation) 
were revealed by the electrocardiograms (Fig. 1) . With the return 
of the blood pressure to a normal level following the administration 
of epinephrin, the heart block disappeared and normal sinus rhythm 
was reestablished. An electrocardiogram taken several months 
later showed no evidence of heart block. The significance of the 
slight T wave changes following the administration of nitroglycerin 
is to be considered in a later paper." So far as we Icnow there have 
been no cases in human beings reported which show such definite 
intracardiac conduction changes following the administration of 
nitroglycerin. 

In connection with the reaction which the patient in Case 1 
exliibited,' several factors are to be considered. There was a spon- 
taneous drop in the blood pressure over a resting period of 35 minutes 
before nitroglycerin was given, from a level of systolic 176, diastolic 
74, to systolic 120, diastolic 66. In view of this large drop and the 
previous variations of the blood pressure as indicated in tlie case 
report, it is evident that labile hyTicrtension was present. AWiether 
the lability was in any way related to the unusual response which 
followed the adminis^ation of the nitroglycerin it is difficult to 
say. It may be mentioned that many of our patients with a similar 
lability of blood pressure did not show such a response to the drug. 

Another factor to be considered as possibly related to the unusual 
response to nitroglycerin in Case 1 is the type of patient, namely 
an emotionally unstable woman who had been known to have attacks 
of sjmeope in response to excitement. It is hardly likely in this 
case that the great lowering of blood pressiue and the dcA’clopment 
of bradycardia and heart block were due to excitement on the part 
of the patient, inasmuch as she had had two previous electrocardio- 
graphic studies and was apparently perfectly at case when the 
nitroglycerin was administered. This state of emotional relaxation 
was also indicated by the drop in blood pressure during the 35 minute 
jieriod of rest ])rior to the administration of the nitroglycerin. Sueh 
drops in blood jiressurc are common phenomena and usually indicate 
emotional relaxation in labile arteriolar hypertension. ‘‘ lYhen 
electrocardiograms were taken several months later under similar 
conditions, at which time sodium chlorid instead of nitroglycerin 
was administered sublingually, no change in the electrocardiogram, 
jnilse or blood j)ressurc was observe<l. This also would make it 
seem unlikely that excitement attending the admini-stratiou sub- 
lingually of the drug could have been responsible for the reaction. 
'I'he fact remains that in this case of an emotional jiatient with labile 
hypertension a therajieutic do.se of nitroglycerin produced an 
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£icute, alarming and dangerous reaction. It should be notedj how- 
ever, that in this case, as in Case 3, a dose of grain (1.3 mg.) of 
nitroglycerin instead of the more usual dose of yww grain (0.64 mg.) 
was given. "V^diether or not these severe reactions would have been 
avoided had only grain (0.64 mg.) been given it is impossible 
to state. 

In Cases 2 and 3 the drop in blood pressure was marked, but not 
beyond jieterminati on. Similarlj'^ the pulse became slow and weak, 
but it was always palpable. Subjectively the reactions were similar 
to the reactions in Case 1 in that there were weakness, vertigo, 
intense anxiety, restlessness and a sense of approaching unconscious- 
ness. In neither case did unconsciousness supervene. In Case 2 
the drop in blood pressure was apparently checked by the adminis- 
tration of epinephrin in two successive doses of 0.5 cc. each of a 
1 to 1000 solution. In Case 3 the blood pressure spontaneously 
rose rapidly after it had dropped from sj’^stolic 178, diastolic 98, to 
systolic 90, diastolic 66. Unfortunately no electrocardiographic 
tracings were obtained during the reactions in Cases 2 and 3. 

In Case 4, although we did not realize it at the outset, in retrospect 
it is evident that we were dealing at the time of the administration 
of nitroglycerin with slowly developing, painless cardiac infarction. 
At this time, although the resting blood pressure le^'el was as low 
as systolic 138, diastolic 108, we did not appreciate its significance 
as the patient had no complaints and felt able to perform customary 
activities. However, the blood pressure the day before the adminis- 
tration of nitroglycerin was systolic 190, diastolic 128. This fact, 
together with the clinical com-se following the administration of the 
nitroglycerin, indicates that at the time the nitroglycerin was admin- 
istered the cardiac infarction was probably developing. With the 
administration of grain (0.64 mg.) of nitroglycerin, the blood 
pressure dropped in 5 minutes from a resting level of systolic 138, 
diastolic 108, to a point at which it no longer could be determined. 
At this time the pulse Avas not palpable. The alarming aspects 
of the reaction are further indicated in the case report. The ques- 
tion noAV naturally arises: Did the nitroglycerin contribute to the 
fatal outcome of the case? Hadfield'® pointed out that the size of 
a cardiac infarction is increased when the blood pressme is loAvered 
artificially. Hubble^' emphasized the danger of using nitroglycerin 
in coronary thrombosis on the basis of the work of Hadfield and 
others, and thought that this danger makes it important to distinguish 
clearly between simple angina pectoris and cardiac infarction. 
In the American literature, on the other hand, nitroglycerin is 
considered of such little danger in coronary thrombosis that it is 
frequently advocated as a means of distinguishing between angina 
pectoris and cardiac infarction. Levine,’® White,® Eggleston’® and 
Gorham,’’ among others, simply stated that nitroglycerin is of no 
value in coronary thrombosis and indicated its dift'erential diagnostic 
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value in tlie latter disease and angina pectoris. The possible dan- 
, gerous effects are rarelj' mentioned, and as a result there is in general 
little or no hesitation in giving nitroglycerin when a patient is 
suspected of having coronary thrombosis. 

In' Case 4 the electrocardiogram taken immediately before the 
administration of nitroglycerin showed evidence of coronary dis- 
ease. The electrocardiograms taken at the time when the pulse 
could not be felt and before epinephrin was given showed sinus 
bradycardia with marked exaggeration of the T waves in all leads 
(Fig. 2). There was no evidence of disturbance of iritracardiac 
conduction. There was, however, definite evidence of increasing 
cardiac ischemia. In Lead 3, for example, the take-off of the 
T wave becomes distinctlj- higher while the S- T interval in Lead .2 
becomes more characteristically “coronarj-” in tj^pe. These changes 



ITorizontally 1 cm. = 0.35 see.; vertically 1 cm. = 1.25 millivolt. 

Fio, 2. — A, Leads 1, 2, and 3, 1 minute before -j-Jff Rrain nitroclyccrin was given 
under the tonRuo; B, Lends 1, 2, and 3, 7 minutes after the nitroglycerin; note the 
slowing of the rate, the exaggeration of the T waves, the more definite covC-shaped 
appeanince of the T wave in Lead 2 and the higher taUe-off of the T wave in Lead 3; 
C, Leads 1, 2, and 3. 3S minutes after the nitroglycerin (throe doses of epinephrin, 
minims 0 each, had been given between B and C). T waves have not completely 
returned to original appearance although blood presstiro had been at starting level 
for fifteen minutes. 


are very .similar to those which Feil, Katz, hloore and Scott'® 
observed when, after ligation of the left coronary artery in dogs, they 
lowered the blood pressure artificially by temporarily occluding the 
inferior vena caA’a. In their experiments and in Case 1 reported 
here, it apjiears that the mere lowering of the blood pressure did 
not jiroduce myocardial ischemia. It was only when there was some 
coronary occlusion, as in Case 4, that lowering of the blood pressure 
])roduced these ischemic clianges. The fact that the patient's con- 
dition became suddenly and rapidly worse immediately following 
the taking of the nitroglycerin indicates ciiu.$al relationship since 
,'^uch a quick marked effect could liardly have been coincidental. 
The clinical events, combined with the electrocardiographic changes, 
indicate that nitroglycerin is distinctly hnnnfid in coronary throm- 
bosis. Other recent clinical experienees tend to confirm this vie\y.'’' 
Tlie observatinn.‘: of Luten-'’ suggest that nitroglycerin, by lowering 
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the diastolic blood pressure, may even serve as a contributory factor 
in precipitating coronary thrombosis in any case of coronary 
sclerosis.* 

The lowering of blood pressure, absence of palpable pulse, and 
extreme faintness almost to the point of .unconsciousness may of 
themselves be of- no particular significance. They may represent 
simply a transient exaggerated reaction to nitroglycerin, the type 
of reaction that one frequently sees following the administration 
of amyl nitrite, for example. The fact is significant, however, that 
following the administration of nitroglycerin heart block developed 
in 1 case, and a probably harmful effect on the course of cardiac 
infarction was observed in another. Common to all 4 cases was a 
definite slowing of the pulse rate as evidence of toxicity 

The mere fact that patients do not complain of unusual symptoms 
following the taking of the drug is not an indication that they have 
not experienced a toxic or unusual reaction. For example, when the 
patient in Case 1 was questioned after the reaetion from nitroglycerin 
was over, she stated that she had been disturbed ehiefly by a feeling 
of faintness, which is not an unusual sensation following the taking 
of nitrites. The patient in Case 4 complained after the reaction 
from nitroglycerin only that it seemed a little close in the room and 
that she simply wanted for air. Had these 2 patients taken the drug 
at home imsupervised, they would probably have reported to their 
physician little or no ill effects. 

As a result of our experiences we have made it a rule in both 
hospital and private practice never to give nitroglycerin for the first 
time to patients without personal supervision, and observation of 
the blood pressure and pulse. Usually a small initial dose is given 
(tff to FOir grain). Epinephrin is kept readily available. When 
the response to the drug is normal we feel safe in allowing the patient 
to take the drug at home. In the rare cases f in which toxic reactions 
do occur, indicating idiosyncrasy to the drug, it is of course not 
prescribed. 

The harmful effects of nitroglycerin may be easily overlooked in 
coronary thrombosis; for, this is a disease of grave prognosis and the 
ill efl’ects of therapy are with difficulty separated from the frequent 

* P. D. White hiis recently observed a patient who, when given -flip grain nitro- 
glycerin to relieve the pain of angina pectoris, developed a syncopal attack which 
came with the relief of pain. When the patient recovered from the sj-ncopal attack in 
the course of 15 to 20 minutes his pain came back and he went through the typical 
illness of coronary thrombosis for which he was in the hospital for several weeks. 
White feels that, while it is possible that the attack of p.ain for which he gave the 
patient nitroglycerin was actually the beginning of coronarj' thrombosis, it is also 
quite likely that the attack was one of angina pectoris and that the reaction to nitro- 
glycerin favored the production of coronarj- tlirombosis. White suggests using -r 
W riii grain (0..12 to 0.10 mg.) of nitroglj-corin as an initial dose. (Personal commu- 
nication to the authors.) 

t P. D. White, who has given nitroglj'cerin to more than 500 patients with angina 
pectoris, knows of bad effects only in 2 cases. (Personal communication to the 
authors.) 
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spontaneous fatal terminations. It would seem ad^'isable that 
patients with angina pectoris who are taking nitroglycerin for the 
relief of pain should be carefully observed, and at the earliest indica- 
tion of coronary thrombosis administration of the drug should be 
stopped, ^^^len nitroglycerin is given unwittingly in a case which 
proves to be coronary thrombosis, careful obsen^ations should 
establish further its possible harmful effects. 

Summary and Conclusions. 1. NitrogljTerin in thei’apeutic doses 
was administered to 110 patients under direct observation. Alarm- 
ing toxic reactions were observed in 4 cases. In two instances the 
blood pressure became indeterminable and the pulse could not be 
palpated. Heart block developed in one of these, and in the other the 
course of a cardiac infarction was thought to be unfavorably influ- 
enced . A record was made of the electrocardiographic changes which 
occurred during the reactions in these 2 cases. In the other 2 cases 
there were, as evidence of toxicity, marked slowing of the pulse rate, 
great drop in blood pi-essure, and severe constitutional S 3 ^mptoms. 

2. Careful supeiudsion of the patient is advised when the first 
dose of nitroglycerin is administered, in order that those who ha^•e 
an idiosyncrasy to it inaj' be discovered and possible dangerous 
reactions avoided. A small initial dose to grain) is advised, 

3. The possible harmful effects of nitrogl.vcerin in coronary throm- 
bosis are indicated. 
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NEUROBLASTOMA OF THE ADRENAL WITH MULTIPLE 

METASTASES. 

/ 

By Jacob Klein, M.D., 

INSTRUCTOR, DEPARTMENT OF PEDIATRICS, NORTHWESTERN UNIVERSITY MEDICAL 

SCHOOL, CHICAGO. 

(From the Department of Pediatrics, Northwestern University Medical School.) 

Neuroblastoma of the adrenal is a rare type of tumor originating 
in the medulla of the gland, which is a part of the chromaffin system 
and develops in connection with the sympathetic nervous system. 
According to Wieseh the termination of embryonal life does not 
necessarily signify completion of evolution of the medulla of the 
adrenal, but on the contrary the medulla is almost exclusively a 
product of postembryonal development and contains neuroblasts 
up to and even beyond the period of puberty. The comparative 
rarity of the tumor is indicated by Saphir’s^ report in which it was 
found to occur once in 3950 autopsies. Although Virchow^ was 
the frst to mention the possibility of nerve tissue origin of such 
tumors his opinions were merely conjectural. Marchand,^ in 1891, 
Avas the first to recognize the tumor as originating in the ner\'ous 
system and Avas the first to describe malignant tumors derived 
from fetal sympathetic ganglia. Roussy^ notes that the ganglion 
cells of the sympathetic nervous system are analogous to the cells 
of the central nervous system, haAdng intraprotoplasmic granula- 
tions and neurof.brils just like the neurones. He states that sym- 
pathoinas are often malignant tumors Avhich metastasize through- 
out the body like cancer. The site of origin may be the suprarenal 
glands or the paravertebral ganglia, but the early extension of the 
tumor frequently renders the localization of the primary nodule 
difficult. The tumors are soft, frequently hemorrhagic and consist 
histologically of small cells with oA’al nuclei and ver}^ small amount of 
cytoplasm. The cells are arranged either in a diffuse network or 
in rosettes on a supporting reticulum consisting of connectNe tissue 
and neurofibrilla?. Wollstein,® in her very interesting series, notes 
that although the majority of reported tumors of this tAqie have 
been found in or groAvn from the adrenal medulla, they may groAv 
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from embryonal sympathetic cells or sympathicoblasts anywhere 
in the body. In 1910 Wright" used the term “neuroblastoma” and 
brought about a general acceptance of the belief in the neuroblastic 
origin of the growth. 

Clinically the growth may manifest itself as tlie tjqie described 
by Pepper® with pronounced visceral and liver metastases or as the 
Hutchinson® type with secondary growths in the long bones, skull, 
sternum and vertebrie. Frequentlj”^ postorbital metastases occur 
and may cause a protrusion of the eyeball and a . confusion with 
chloroma. The tumor of the adrenal is usually encapsulated and 
does not tend to invade directh' the surrounding organs. Extension 
occurs usually through lymphatics and bloodvessels. 

In view of the rarity and the interesting features it is thought 
worth while to add the following case to the literature on this 
subject: 

Case Abstract. — J. M., a girl, aged 21 years, was admitted to Sarah 
Morris Hospital, February 2G, 1931, complaining of pain, swelling of the 
knees and ankles, difficulty in walking, marked pallor, anorexia, abdominal 
pains and marked night sweats, particularlj' about the head. 

She had appeared to be entireh’’ well until 7 weeks prior to the admission 
when she began to have pains and swellings in the joints of both legs asso- 
ciated with difficulty in walking, which persisted for the past seven weeks. 
During the 2 weeks prior to admission a swelling had been noticed on the 
right side of the face at the angle of the jaw. The mother had noticed a 
progressive increase in the pallor, considerable dyspnea during the day, as 
well as occasional abdominal pain. She had loss of appetite with consider- 
able loss in weight. 

She was born about 2 weeks prematurely, delivered normally and weighed 
S.J pounds at birth. The static development was normal; at 1 year she 
weighed 21 pounds. 

The father and mother are Imng and well. Another child, 31 years of 
age, is in apparent good health. There was no family history of tubercu- 
losis, malignancy or hereditar}' disease. No history of miscarriages. _ 

On admission the child was ver 3 " pale, weak and in poor general condition. 
She was not in pain, but seemed rather distressed and d 3 'spneic. There was 
a firm, fi.xed swelling the size of a hickor 3 ’ nut attached to the right lower 
jaw in front of the ear. There was an ccchymosis.on the left upper e 3 ’elid, 
although there was no protrusion of the C 3 'eball. The pupils were equal 
and reacted to light and accommodation. No abnormalities were noted in 
the mouth, nose or cars. There was a moderate enlargement of the cervical 
gl.ands. 

The lungs were aj)])arentl 3 ' normal. There was a loud s 3 ’stolic murmur 
over the aortic and mitral areas and no thrill. The abdomen was markedly 
distended. The liver extended 4 fingerbreadths below the costal margin. 
The silicon was not palpable. The superficial veins on the abdomen and 
thorax were quite distended. The extremities were thin and emaciated. 

Blvo:} lysamiiwiwn. Februar 3 ' 27, 1031: Hemoglobin, 45 per cent; red 
blood cells, 1,250,000; white blood cells, 8,000. Differential count: Pob'- 
morphonuclears, 31 per cent; kvmphocN’tcs, oS per cent; mononuclears, 
5 ixir cent; nn-elocN'te.'i, G per cent. 

March 21: Hemoglobin, 40 tier cent; red blood celts, 1,300,000; white 
blood cells, 15.200. Differential: Pob-moqihonuclears, 43 jrer cent; 
l 3 -inphocytos, 47 ikt cent; moiionOclcars, G jier cent; myelocytes, 4 jwr 




Fig. 2 — Pielchowsky stain showing neurofibrillai. 
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cent. The blood Wassermann test, was negative. Fragility test: Com- 
plete hemolysis, 0.36 per cent NaCl. Beginning hemolysis, 0.42 per cent 
NaCl. The urine was normal. The test for Bence-Jones albumose was 
negative. 

Roentgen raj’’ examination revealed a pathologic fracture of the right 
humerus just below the upper epiphj^sis. There was marked erosion of 
the left humerus in the same region. There was beginning destruction of 
the distal end of the left ulna. Practically all of the long bones showed 
periosteal proliferation and elevation. From the Roentgen raj’^ examina- 
tion the identity of the pathologic process was not clear. Although there 
were no characteristic findings a malignant growth was suspected. 

The followng diagnoses were considered: (1) Osteitis fibrosa cystica 
with sarcomatous degeneration; (2) sarcoma of the jaw with metastases 
to other bones and to the liver; (3) malignancy in some abdominal organ 
with metastases to the liver; (4) chloroma. 

Because of the pronounced anemia a transfusion of 200 cc. of citrated 
blood was given soon after admission. However, there was no favorable 
response and the child became progressively worse. Soon there was ecchy- 
mosis over both eyes. The temperature rose to 105°. The child died a 
week after admission to the hospital. 

Autopsy Abstract. (Dr. 0. Saphir.) The bodj’- is that of a well-devel- 
oped, anemic white girl, aged 2| years. The eyes protrude and there is 
a hemorrhagic discoloration of the skin over both orbits. There is a firm 
fixed swelling in the region of angle of the right mandible, anterior to the ear. 

The heart shows no abnormalities. There are a few firm areas in the right 
upper pulmonarj’’ lobe, which on cut section are bluish black in color and 
eHiibit a tendencj'^ to confluence. The liver is markedly enlarged, reaching 
into the pelvis, and is studded with many small reddish-blue nodules. 
The spleen is slightly enlarged and rather firm. The surface shows several 
reddish nodules similar to those found in the liver. 

The right kidney is compressed by a tumor which occupies the place 
of the right adrenal gland. The genito-urinary tract shows no other 
abnormalities. The left adrenal is apparently normal. The right adrenal 
is replaced by an encapsulated tumor which measures 3 by 5 cm. It is soft 
in consistency and on cut section consists of a dark reddish, in some parts 
almost black-looking material, wliich is finelj'^ granular in appearance. 
In the upper portion of the tumor there is seen a large, bright yellow area 
of necrosis wliich measures 0.5 by 2 cm. In some portions the capsule 
is yellowish, resembling the color of a normal cortex of the suprarenal. 
The tumor has pushed the liver downward and produced a marked depres- 
sion of the right lobe vitli pronounced atrophy of this portion of the liver. 
There are many Ijrniph nodes in the vicinity of the right adrenal which are 
invaded by the tumor. The aorta in this region is entirelj" encircled by 
the tumor nodes. The inferior vena cava in the region of the suprarenal 
vein shows a thrombus which extends into the suprarenal vein. 

The mesenteric nodes and some of the lymph nodes at the mesenteric 
attachment are invaded by the tumor. The gastrointestinal tract shows 
no noteworthy changes. 

In many portions of the calvarium there is diffuse involvement by the 
tumor tissue, which occurs in the form of nodules between the calvarium 
and the dura. Both orbital regions are invaded b}' the tumor. The brain 
shows no gross changes. 

The osteochondral junction of the ribs shows tumor metastasis into the 
periosteum. There is a pathologic fracture in the neck of the right humerus. 
The line of fracture shows a large amount of the reddish-gray tumor tissue. 

Microscopically the tumor consists of small round cells nith dark staining 
nuclei. The cells are arranged in groups some of wliich show necrosis in 
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the center. The cells surrounding these necrotic areas assume the forms 
of pseudorosettes. (Fig. 1 .) Other areas of the tumor show much necrosis 
and diffuse hemorrhage in the midst of wliich only few nuclei were recog- 
nizable. Sections stained by Bielschowsky's method reveal man 3 " dark 
fibers throughout the tumor. (Fig. 2.) Sections stained by Hortega’s 
method and by Mallory’s glial stain showed glial fibers throughout the 
tumor. The liver, spleen, lymph nodes and lung were invaded b}* the 
same tumor cells. 

Pathologic Diagnosis. Primary' sjunpatliicoblastoma of the right supra- 
renal medulla with metastases to the Ijunph nodes, calvarium, the left 
humerus, ribs, orbital fat tissue, liver, lungs and spleen. Pathologic frac- 
ture of the left humerus. 

Summary. — 1. A case of neuroblastoma or medulloblastoma of 
tbe right sv\prarenal gland in a girl, aged 2| years, is reported. 

2. There was extensive visceral involvement (Pepper type) com- 
bined witli mimeroiis metastases in the lymph nodes, calvarium, 
humerus, ribs, orbital fat tissue, liver, lungs and spleen. 
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HYPOGLYCEMIA ASSOCIATED WITH A TDMOE OF THE 
ISLANDS OF LANGERHANS AND WITH ADRENAL 
INSUFFICIENCY, RESPECTIVELy. 

By Jacob R.vbinovitcii, B.Sc., M.D., C.hl., 

INSTltUCTOIl I.V I'.WIIOLOGV, W.^SIIINCTOK UNIVKRBITV .MKDICAI. SCHOOL, .'.S'D 
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Frank W. Barden, B.vS., M.D., 

INTKllN, MISSOUUI haptist hospital. 

ST. LOUIS, MO. 

(From the Department of Internal Medicine of the Missaiiti Baptist Hospital, and 
tlic Department of Pathology of Washington University.) 

The occurrence of lu’pogls'cemia in association with tiunor.s of 
the islands of Langerhans, or as a result of various endocrine gland 
distnrhanee,s, has lately been well described, ^^uny clinical reptirt-s 
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have appeared in the literature, together with much discussion of 
the nature of such hypoglycemic conditions. The results of these 
various observations have seemed sufficiently striking and inter- 
related to justify the conclusion that the primary factors responsible 
for the changes in the blood-sugar level are caused either by failure 
of the liver activities in liberating sugar, or because of overfunction 
of the pancreas in producing abnormal amounts of insulin. In 
addition to this it has been pointed out that certain functional 
disturbances of some of the endocrine glands, such as the thyroid, 
pituitary and adrenals, may also play a part in causing carbohydrate 
imbalance in the blood. 

Great reductions in the sugar content of the blood have been 
observed to follow a variety of liver dysfunctions. In all such cases 
it has been shown that there exists either some faulty mobilization 
of the sugar, or inadequate storage function of the liver. Such 
liver dysfunctions are known to arise as a result of certain hepatic 
diseases, notably in chloroform, phosphorus, hydrazin and arsenic 
poisoning. Of great interest in this connection is the finding by 
Nadler and Wolfer^ of a marked hypoglycemia in association with 
a widespread carcinoma of the liver. 

Of particular interest to us is the part played by the adrenal 
glands in the causation of hypoglycemia. Unfortunately, the evi- 
dence for regarding the adrenals as the chief offenders in causing 
blood-sugar disturbances is very limited, and in many cases of 
doubtful significance. We might safely say, that a great deal of 
our Imowledge concerning the role played by the adrenals in car- 
bohydrate metabolism is deduced by analogy. Thus, it is well 
known that the administration of adrenalin will raise the blood 
sugar and is therefore used to abort hypoglycemic attacks. Also in 
Addison’s disease, where tlie adrenals have been to a large part 
destroyed, a condition of hypoglycemia usually develops. Petters- 
son- reports a case of a patient who showed a hypoglj^cemia of 25 mg. 
per 100 cc. of blood, and autopsy revealed atrophy of the adrenals 
and thjToid with enlargement of the pancreas. So too, Anderson® 
reports a case of a tumor of the adrenal gland which produced a 
fatal hjqioglyecmia. Just what part the adrenals play in the main- 
tenance of the blood-sugar level is difficult to say, and all the 
various hjqjotheses which have been set forth to explain their 
manner of action are still of a speculative character. Experimental 
evidence points to the fact, however, that when extracts of these 
glands are administered to animals, there follows a definite rise in 
their blood-sugar level. 

Hjqioglycemic conditions Avith all the accompanying SAinptoms 
of hunger, sweating, nervousness, muscular twitchings, con\nlsions 
and coma have also been observed to occur in cases of cyclic vomit- 
ing, particularly in children. In many of these cases the blood sugar 
has been reduced to an exceedingly low level, and the administration 
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of large amounts of glucose to these patients has promptly relieved 
the condition. The exact mechanism concerned in bringing about 
such a hj^poglycemic state is still obscure and not definitely 
determined. 

Perhaps tlie most striking types of hjTJoglycemia have been noted 
in individuals in whom a tumor of the islands of Langerhans has 
been found. The occurrence of hj^poglycemia in association ndth 
such tumors indicates the possibilitj^ of local incitation with increased 
insulin production. "Wilder, Allan, Power and Robertson^ have 
shown that such an increased insulin formation could very well 
result from a careinoma of tlie islands of Langerhans. Thalhimer 
and j\Iurphe}'“ have also reported a case of carcinoma of the islands 
of Langerhans witli hj'perinsulinism and hjTioglycemia. In the case 
of McClenahan and Norris® an adenoma of the islands of the pancreas 
was found to be tlie cause of hj'poglycemia. Howland, Campbell, 
iMaltby and Robinson" are perhaps the first to report a ease of an 
islet tumor of the pancreas where removal resulted in a cure of the 
hypoglycemia. More recently, Carr, Parker, Groi'cs, Fisher and 
Larimore® and Womack, Gnagi and Graham® have reported a case 
of an adenoma of the islands of Langerhans associated with hj^io- 
glycemia. In each of these 2 cases the condition has been diagnosed 
clinically and surgical removal of the tumor effected a complete 
cure of the patient. 

The occurrence of hypoglycemia in conjunction with an islet cell 
tumor of the pancreas constitutes a powerful support to the conten- 
tion expressed by many investigators, that the tumor is the causa- 
tive agent for the hJ^)oglyccmia and the resulting clinical symptoms. 
It is very surprising to note that, in manj* of these cases, the tumor 
found in the pancreas is of unusually small size, and it is rather 
inconceivable that such a tiny tumor should account for the liyper- 
insulinism and the resulting Inpoglycemia. It seems, then, that 
other factors must enter to explain the hj'poglycemia on the basis 
of a pure luTjerinsulincmia sequent to such a tumor. It is sug- 
gested, therefore, tliat in addition to the quantitative excess of 
instdin produced by an island tumor, there must be also a qualitativ'e 
change in the character of such a secretion, insofar a.s it is much 
more potent than the normal substance regularly secreted by the 
normal islands of Langerhans. It is very difficult to state definitely, 
however, at this present state of o\ir knoAvledge what arc the abnnr- 
mai qualities of this insulin or insulin-like substance that is elab- 
orat cd by an islet tumor, and all the various thcorie.s wliicli have been 
.«et forth to exi)lain its atypical beliavior are merely speculative in 
nature and not soundly founded. 

It is of interest to note in this connection, that the majority of 
patients who develop attacks of hjqjoglycernia as a result of an islet- 
cell tumor arc very rarely accurately diagnosed, althougli the elm- 
ical picture which they exhibit L quite unique and t^ 7 )ical of h.tqx'r- 
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insulinemia. The neurologic symptoms which these patients present 
are very often confusing and are therefore misinterpreted. The con- 
dition is thus very frequently diagnosed as some disease process of 
the central nervous system such as epilepsy, syphilis, and others. 
We are inclined to believe that the infrequency with which these 
cases are reported is due not so much to their rarity, but rather to 
the inaccurate diagnosis that is being made. We might also add, 
that rather little attention has hitherto been paid to this phase of 
the problem, although we feel that the condition is sufficiently 
frequent to arouse greater interest. 

During the last year 2 cases of hypoglycemia have come to 
our attention at the Missouri Baptist Hospital. 

Case Abstracts. Case 1.— This case has already been reported by Smith 
and Seibel;^® it is Case 4 of their paper. Briefly summarized, this case con- 
cerns an elderly white man who entered the hospital because of sjTnptorns 
of vomiting and abdominal pains. He was operated upon for intestinal 
obstruction but at operation no obstruction was found; instead, the gall 
bladder was found filled •with stones. The patient died 48 hours after the 
operation and at autopsj'’, performed immediately after death, a tumor of 
the islands of Langerhans was incidentally discovered. Dr. Bensley was 
able to demonstrate beta granules in these tumor cells bj’' his special 
technique, but unfortunately these slides have not been preserved. Addi- 
tional history obtained from the family following the discover}’" of the 
pancreatic tumor revealed the fact that the patient was subject to frequent 
attacks of amnesia and that he consumed unusually large amounts of 
sugar and sweetened food. There were also periods in which he seemed 
mentally confused and said strange things, and that such attacks were 
almost always relieved when fed with sweet food. Because of the above 
symptoms the family considered the patient as mentally deficient. Although 
no blood-sugar determinations "n’ere made in this patient, yet we felt quite 
confident, chiefly because of the tjqrical clinical sjTnptoms which he pre- 
sented, that we were dealing here with a case of hjqjoglycemia caused by 
the pancreatic tumor. Furthermore, the cjd-ologic stuffies made of this 
tumor revealed changes that were identical with those described in other 
cases, and in which the patients have been shown to suffer from hypo- 
glycemia. 

The second case is of particular interest because it differs from all 
other cases heretofore reported in the literature insofar as the pri- 
mary cause of the hypoglycemia was an unusual lesion in the 
adrenals. This case will therefore be reported in some detail. 

Case 2. — C. S., a wliite male, aged 20 years, was admitted to the Missouri 
Baptist Hospital on July 11, 1931, in a state of stupor and semicoma. The 
history obtained from tlie family stated that he was apparently well until 
2 months prior to his admission to the hospital. At that time the family 
first began to note in him a change in personality; he became despondent 
and melancholic and would not eat for several days at a time. He was 
married and his vafe was pregnant; as a result of the general economic 
depression he was unemployed. The family therefore attributed his psycliic 
state to the above adverse circumstances,' and no ])articular attention was 
paid to his peculiar reactions. His general condition, however, became 
gradually worse and he began losing weight and complained of frequent 
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headaches. It -was also noted at that time that he was consuming e.vcessive 
amounts of sugar and sAveetened food, and that the latter was out of pro- 
portion to Ids normal dietary intake. The patient claimed that he felt 
considerably better after eating sweets and was also more alert. Because 
of the progresave loss of weight and increased melancholia, the patient was 
sent to the country where he could rest. He felt somewhat better during 
the first da 3 ' of his staj’ there, but on the following daj' he became very 
sick at his stoniach and later lapsed into coma. He was then brought back 
to town and admitted to the hospital for obsen'ation. 

On admission to the hospital the patient was stuporous and could be 
aroused onlj^ -w-ith difficultj'. On ph 3 'sical exandnation nothing abnormal 
was found excepting that his right arm showed spastic contraction and 
was held in a position of external rotation. Within a ver 3 '^ short period 
after entr 3 ’ to the hospital, the stupor deepened and the patient finally 
lapsed into complete coma. Wldle in coma he was completel}' relaxed and 
the spasticit 3 " of the right arm had entirely disappeared. 

Because of the very t3T3ical history wldch the patient presented, the 
condition was diagnosed at once as h 3 ’pogl 3 'cenda, probably due to a tumor 
of the islands of Langerhans. A blood-sugar determination made of the 
patient shortly after his admission to the hospital showed a h 3 TD 0 glycemia 
of 25 mg. per 100 cc. of blood. Treatment was instituted immediately and 
large amounts of glucose were given intravenousl 3 ^ It was noted that in 
the course of the administration of the glucose the patient rallied, he began 
to regain consciousness and recognize the people that were standing around 
him. He became comatose again when the glucose was discontinued. The 
beneficial effects of the glucose upon the patient added support to our 
assumption that we were dealing with a case of h 3 'pogl 3 Temi_a. This was 
corroborated b 3 ’ several blood-sugar determinations, all of which showed a 
very marked reduction in blood sugar. The glycemia continued at a very 
low level in spite of the constant administration of intravenous glucose. 
The patient finally lapsed into complete coma and failed to regain con- 
sciousness until his death, 48 hours later. Very shortly before death the 
blood sugar rose to 70 mg. per 100 cc., of blood. 

_ An autops 3 ' was performed W'ithin'an hour after death. Our main atten- 
tion at the time of autops 3 ' was directed to the pancreas, since we felt quite 
certain that we were most probabh' dealing here with a case of In^perinsulin- 
cmia caused b 3 ' a tumor of the islands of Langerhans. Examination of the 
pancreas disclosed a circumscribed and well defined nodule situated over 
the anterior surface and tail-end portion of the pancreas. This nodule was 
shar])l 3 ' demarcated from the surrounding pancreatic tissue. It measured 
about 5 mm. in diameter, was slightly raised from the surface and had a 
gmyish discolored appearance. On cut section it appeared to extend for a 
distance of about .3 mm. into the depth of the pancreas. The cut surface 
of this nodule did not seem to have the same gross characteristics as was 
noted in the tumor nodule of our first case, but because of its striking differ- 
entiation and the absence of all other gross changes in the ])ancreas, it was 
anatomically diagnosed as an adenoma of the island tissue. The pen- 
pancroatic Bmiph nodes were somewhat larger and more prominent than 
nonnal. 

The anatomic examination of all the other organs in the body failed to 
reveal any gross lesion, and these require therefore no further comment. 

The microscopic examination of the nodule recovered from the pancreas 
disclosed rather unox]>ccted findings. Inste.ad of the su.spectcd Bimor of 
tiie islands of Eanirerhans, this noilule was found to consist of a localized 
area of chronic inflammation. There was not the slightest evidence of any 
neoplasm being present. In this inflammatoiw' zone there were found i.“o- 
latcd, but rather normal i.slaiids of Langerhans together with old rcninanf.i 




Fig. 1. — Case 2. Photomicrograph showing the lesion in the adrenal. The cortex 
is of normal appearance, while the medulla is replaced by lymphoid tissue, the 
latter consisting of lymph follicles and scattered lymphocytes. ( X 90.) 
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of gland and duct tissue. The stroma consisted here of diffuse fibroblastic 
proliferation with abundant lymphocytic and other inflammatory cell 
infiltration. Other portions of the pancreas showed similar inflammatory 
changes but to a very much less marked degree. The failure to identifj’’ 
this nodule as an adenoma of the island tissue prompted us to search the 
rest of the pancreas for any possible growth which might have been over- 
looked at the time of autops5\ The entire pancreas was therefore cut into 
very thin sections and every suspicious area was examined microscopically. 
No evidence of any tumor groAvth could be found in the entire pancreas. 

Microscopic examination of the various other organs did not show anj^- 
thing abnormal excepting for certain unusual changes in the adrenals to 
be described below. The changes noted in these glands were identically 
the same in each organ and require therefore no separate description. The 
cortex of the adrenals was destroyed in places, while in others it still main- 
tained its normal architecture and cell outline. The medulla, however, was 
entirely replaced by Ijnnphoid tissue which was arranged in the form of 
distinct nests of Ijnnphocytes surrounding a central collection of reticulo- 
endothelial cells. These nestlike structures had all the histologic appear- 
ances of lymph follicles, except for the fact that there was no well defined 
germinal center as is commonly observed in tjqrically constructed lymph 
follicles. In the spaces between the various Ijonphocytic nests there was 
found a diffuse infiltration of lymphocytes and occasional giant cells. 
These giant cells were regarded as foreign-body cells and not associated 
with any tuberculous lesion. In addition to the Ijunphocytes and giant 
cells, there were also noted scattered in the medulla old remnants of desqua- 
mated medullary tissue. No evidence of anj’’ normal medullary tissue 
could be distinguished anj’-\vhere in the various sections studied. (Figs. 1 
and 2.) 

The replacement of the medullarj’’ portion of the adrenals by Ij'mphoid 
tissue was so generalized that, in all probability, no adrenalin was secreted 
by these organs. We are still at a loss to account for the very extensive sub- 
stitution of the adrenal medulla by Ijunphoid tissue. We are inclined to 
believe, however, that the replacement of the medulla by Ijunphoid tissue 
was responsible for the hjqioglycemia and for the cause of death of the 
patient. 

Discussion. If we accept as an established fact that marked 
hypoglycemia may in itself be fatal, it becomes very probable that 
the hypoglycemia is the principal cause of death, independent 
of whether it is due to hyperinsulinism resulting from a tumor 
of the islands of Langerhans, or due to an impaired function of 
the adrenals because of pathologic changes in these organs. The 
symptoms observed in our 2 patients were characteristic of hypo- 
glycemia and showed the same general type and degree as those 
seen associated with fatal cases of hyperinsulinism. Everyone is 
familiar with the usual sjTnptoms of hypoglycemia that occur in 
individuals receiving an overdose of insulin, as in the coiu'se of 
treatment in diabetes. All these symptoms were rather tj'pically 
expressed in our 2 patients and suggested that we were dealing in 
each case with a similar pathologic process causing a disturbance in 
the normal balance of tlie blood sugar. 

The various activities taking place in the body during the proce.ss 
of carbohydrate metabolism arc ver\’ complex, for we have to deal 
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here not with a simple chemical change,' but ratlier with a com- 
plicated mechanism which involves the activities of the various 
endocrine glands in the body. We are particularly concerned in 
this paper with the specific effects which the secretions derived from 
the cells of the islands of Langerhans and of the adrenals have on 
the metabolism of sugars. Pathologic changes in any of these glands 
of internal secretion may lead to a fatal hj’poglycemia, although 
the mechanism of their respective actions in inducing such a condi- 
tion is different in each case. 

The hj^joglycemia that is found in association with tumors of 
the islands of Langerhans can best be explained on the basis of 
increased as well as perverted insulin production. Our knowledge 
concerning the effects of insulin on sugar metabolism has gained 
rapid momentum ever since Banting and Best first discovered this 
substance. As a result of these various experiences we are able to 
diagnose quite accurately an attack of insulin shock, the sjnnptom- 
atology of .which is here briefly recapitulated. It consists of sweat- 
ing, nervousness, muscular twitchings, convulsions, coma and death. 
Such a sjTnptom complex is also observed in individuals who have 
a tumor of the islands of Langerhans. This starts us therefore upon 
a line of thought which leads to a significant conclusion, namely, 
that a diagnosis of an island tumor could be very readily made in 
the presence of such sjmiptoms as have been just described. The 
typical category of a hypoglycemic attack represents as a rule no 
unusual diagnostic diSicuIties, provided of course one keeps in mind 
the fact that the disease is far from being uncommon. Yet, it is 
very surprising to find only a very small percentage of these cases 
being accurately diagnosed, even by the most skillful and pains- 
taking physician. The chief difficulty in making a correct diagnosis 
is usually due to the very close similarities e.xisting between this 
disease and an allied number of neurologic disturbances. For this 
reason we find that many of these patients are referred to the neurol- 
ogist for diagnosis. The symptoms which these patients present, 
hinvever, are so unique that it is hardly conceivable they .should 
be overlooked. 

Kcference has already been made to the exceedingly small size 
tumor of the pancreas which is held responsible for the hypoglycemia. 
The histologic studies made of these types of tumors justifies the 
assumption that they arise from the cells composing the islands of 
Langerhans. These tumor cells are found to have staining proper- 
ties very similar to those known to occur in the normal beta cells 
of the insular portion of the pancreas. These cells are also appar- 
ently cai)able of elaborating insulin or an insulin-like substance, as 
judgetl from the body reaction in their presence. Y e feel, however, 
that the character of this secretion Ls somewhat different from the 
normal insulin, particularly insofar a.s it is much morc^ potent. 
Such a conclusion is justifiable, we believe, if we consider the 
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extreme degree of hypoglycemia that may occur as a result of 
such an unusually small size tumor. 

Of much interest to us is the part played by the adrenal glands 
in carbohydrate metabolism. This phase of the problem is intricate 
and still obscure. Clinical data as well as experimental findings 
point to the fact that one of the functions of adrenalin is to render 
sugar available for body use. The manner by which it brings this 
about is not definitely determined, although it is generally believed 
that it does so by setting sugar free from its normal depots in the 
liver. It appears then that in cases where this secretion is dimin- 
ished or entirely lacking to the organism, the blood sugar is corre- 
spondingly reduced. It is also felt that the role which the adrenals 
play in the sugar economy of the body is of vital importance to the 
organism, so much so that complete absence of their secretion may 
lead to a fatal hypoglycemia. This phase of the problem is very 
well illustrated in our second case described above. We have noted 
in this patient all the clinical symptoms of hypoglycemia and the 
chemical changes were equally significant of a most marked reduction 
in blood sugar. Postmortem examination and cytologic studies made 
of the various organs of this patient revealed changes that were 
entirely confined to the adrenals, while all the other organs, particu- 
larly those concerned with carbohydrate metabolism, showed no 
evidence of any pathologic abnormality. In view of these findings 
we are justified in associating the hypoglycemia with the lesions in 
the adrenals. Similar observations were made by other investiga- 
tors who reported all degrees of blood-sugar disturbances caused 
primarily by some adrenal disease. 

The chief pathologic lesion in the adrenals of the case under dis- 
cussion was located in the medulla, whereas all other parts of the 
glands escaped any appreciable damage. It will be remembered, 
however, that the adrenal medulla is primarily concerned with the 
formation of adrenalin, and that the latter is the sole product of 
these glands which influences the metabolism of sugar. It becomes 
evident, tlierefore, that in the absence of all medullary tissue no 
adrenalin will be formed to be available for body use. The resulting 
effects on carbohydrate metabolism then become quite obvious. 

The pathologic changes described in the adrenals of our second 
case arc very interesting. These changes, as will be remembered, 
consisted in total replacement of the medulla by dense collections 
of l\nnphocytes, many of which were arranged in groups around 
centrally placed reticuloendothelial cells, and gave the appearance 
of l\nnph follicle formation (see illustrations). These follicles were 
sharply demarcated from the surrounding stroma. The\* did not 
however, have a well defined germinal center as typically constructed 
Ijnnph follicles are known to have. In the stroma between the 
various lymifli follicles there was found scattered debris of preexist- 
ing medullary tissxic, together with numerous lymphocytes and 
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occasional giant cells. The exact significance of these lymphocj’tic 
collections is not very well understood and we cannot offer any . 
plausible explanation for their widespread distribution in the 
adrenal medulla. A careful review of the literature has failed to 
reveal similar instances of hj^poglycemia that arose primarily as a 
result of substitution of the adrenal medulla by lymphoid tissue. 
It may be theoretically assumed that the lymphoid changes in the 
adrenals represent a local manifestation of Ijunphoid dyscrasia, 
perhaps of some constitutional nature. Such assumptions, however, 
are conjectural and as such have not special merit. We therefore 
do not choose to interpret the pathogenesis of this peculiar case and 
simply content ourselves with reporting it. We are interested in 
the changes in the medulla at present only from the standpoint of ' 
tlieir marked deleterious effects in bringing about a fatal hypogly- 
cemia as described. 

From the foregoing discussion it will be evident, we are sure, 
that several factors may come into play in causing blood-sugar 
disturbances. Of these the secretions derived from tumors of the 
islands of Langerhans and the sequelse of depressed functional powers 
of the adrenals have been sIioato to account for some cases of 
hypoglycemia. A general analysis of the clinical symptoms and of 
the chemical changes in the blood in these two tjqjes of cases shows 
them to be identical. It tlierefore becomes a very puzzling problem 
when one seeks to establish the anatomic seat of the lesion in such 
patients. Very often it may be a life-saving matter to the patient 
if the anatomic lesion responsible for the hypoglycemia could be 
accurately established. As has already been shovm, a curative 
result could be expected in cases where the hypoglycemia is caused 
by an accessible tumor in the pancreas. With the aboye facts in 
mind it is the authors’ opinion tliat surgical intervention should 
be contemplated whenever a diagnosis of an insular tumor of the 
pancreas has been definitely made. It is quite obvious that such 
measures of treatment are entirely out of the question when the 
cause of the hj’poglycemia is due to c.xtcnsive- involvement of the 
adrenals. Unfortunately, there is no specific test which may be 
emjjloycd in order to differentiate between these two lesions, for 
both a tumor of the island tissue of the pancreas as well as pathologic 
conditions of the adrenals may give rise to all degrees of blood-sugar 
disturbances. Both tjqies of cases also respond equally avcII to 
glucose. It is possible, hoAvever, that in cases Avhere the adrenals 
are at fault, other significant clinical and laboratory fact.s may be 
found which would shed more light and serve to cstabli.sh a more 
definite relationship between the disease process in the adrenals 
and the accompanying hypoglycemia. In the light of such experi- 
ences it becomes obvious that we must always take into considera- 
tion all the various causes of the e.xisting hypoglycemia before 
rendering an anatomic diagnosis. 
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Summary. 1. The various phases of hypoglycemia are discussed. 
Two cases of hypoglycemia are reported, one of which (previously 
published) was caused by a tumor of the islands of Langerhans, 
while the other was due to adrenal insufficiency. 

2. The changes in the adrenals in the second case consisted in 
complete substitution of the medullary portion by lymphoid tissue. 
These changes were believed to account for the hypoglycemia in 
this patient. 
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The opportunity of studying the human pancreatic secretion as 
it fs discharged directly from tlie pancreas, before it has entered the 
duodenum, is extremely rare. A survey of the literature reveals a 
scant knowledge of the enzymatic nature of the secretion. The 
following case afforded the opportunity to examine a relatively 
pure pancreatic fluid. The results of some of our investigations on 
the enzjTnatic nature of the external pancreatic secretion are 
presented. 

Case Reports. Case l.—Histonj, The patient, N. F., a native letter- 
carrier, aged 34 years, was admitted on April 5, 1930, to the IMount Sinai 
Hospital, on the surgical ser\dce of Dr. A. A. Berg. Eight years before 
he began to suffer from abdominal sjTnptoms. At that time he was seized 
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■with attacks of cramplike pains in the abdomen, not localized, and asso- 
ciated ■tt’itli vomiting. These seizures occurred as a rule a half hour after 
meals and were unrelieved bj' food. For dJ- years, despite medicinal and 
dietary treatment, the pain and vomiting persisted. During this time his 
appendix was removed, without relief of liis S3anptoms. Roentgenographic 
examination of the gastrointestinal tract revealed e'sddences of a diseased 
gall bladder. The patient was then put on a low fat diet, and was practi- 
callj' free from his sjunptoms for the next 3^ j'ears. Five months before 
admission he had a sudden attack of severe abdominal pain which lasted 
1 week. At this time the gall bladder could not be -vdsualized by the dye 
test. Three months later there was a recurrence of vomiting. This 
became progi-essivel}’ worse so that, in the week prior to his admission, 
every meal was followed bj' emesis. Pain was no longer present. Food 
particles in the vomitus represented material eaten at the preceding meal. 
There was no melena, no acholic stools, no jaundice. For the 5 months 
prior to admission there had been anorexia and marked constipation, with 
a loss of 35 pounds during this time. 

A gastrointestinal examination nith the .aid of a barium meal was made 
bj- Dr. S. J. Goldfarb.* This showed that the normal acute angle at the 
junction of the first and second portions of the duodenum was changed to 
almost a semicircular fonn, indicating a separation of- the first and second 
duodenal segments bj* an enlargement of the head of the pancreas. In 
■\dew of the history of pre\dous gall bladder disease, an acute attack of 
abdominal pain vdth subsequent vomiting and the Roentgen findings, a 
diagnosis was made of a pscudocj'st of the head of -the pancreas causing 
obstruction of the jiylorus and duodenum by pressure. 

Physical Examinaiion. The patient was a moderateb’’ well-developed 
3'oung man, showing e^^dences of considerable loss of weight. Physical 
examination of the internal organs was essentially negative except for the 
following findings: There was a large mass palpable in the right upper 
quadrant of the abdomen, non-tender and descending with respiration. It 
felt c.vstic and was approximateh' 3 inches in diameter. A succussion splash 
could be elicited in the left upper quadrant, presumablj' originating in the 
stomach. The stomach outline could not be defmitel}'’ determined. The 
temperature was 99.S°F., the pulse 110 and the respirator}’ rate 20. 

Tlic laboratory findings included: Hemoglobin, 104 per cent; white 
blood cells, 9200. Differential count: poh’inorjihonuclcars, 55 per cent; 
IjinphoGj-tcs, 42 jicr cent; mononuclears, 3 per cent. The blood Wasser- 
mann test was negative. Blood analj’ses showed: Urea nitrogen, 21 mg. 
per 100 cc.; sugar, 95 mg. per 100 cc.; cholesterol, ISO mg. per 100 cc.; 
chlorid, 075 mg. per 100 cc. 

The urine was clear, alLaline to litmus and had a specific gravity of l.OlS; 
it showed a trace of albumin, no sugar, and onlj’ triple phosphates i)resent 
in the sediment. 

_ The stomach was aspirated, and S ounces of coffee-ground fluid obtained, 
giving a jwsitive guaiac reaction for blood. 

Layarolomy Finditigs. In view of the complete nature of the obstruction, 
operative relief was urgenti}’ indicated. Lap.arotoni}’ was performed b.v 
Dr. A. A. Berg on .-Ipril 12, 1930. On oiicning the ])eritoneal cavity, a 
largo c.vstic mas.s could be felt in the retroperitoneal tissues in the upper 
portion of tlio abdomen just to the riglit of the midline, probably .arising 
from the pancreas. Stones were felt in the gall bladder. Aspiration of 
the mass j’iclded 175 cc. of dark, slightl}' viscid liquid material. .Vn 
approach was made through the inferior aspect of the transverse mesocolon 
and the c.v.-^tic mas.s incised. There was found a c\’st vith a thickened 

* Ur. S. J. G'jUifnrL will shortlj- rojiort this case fmin the roeiifCPiiolocic [''ilnt of 
nciv. 
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and indurated wall, from which could be scraped a blackish material. 
The caAuty of the cyst extended doAvnward toward the pancreas and seemed 
to be intimately connected Avith it. A large rubber tube was placed in the 
cj'^st cavity and sutured by means of chromic catgut to the C 3 "st wall. The 
parietal peritoneum of the left margin of the incision was then sutured to 
the Avail of the cj’^st caAuty bj’' means of chromic sutures and the abdomen 
then closed in layers. 

Course. In the week after operation the patient drained through the 
tube in the cyst 32 ounces of thick, broAvnish fluid. Several days later 
the patient began to drain large amounts of an opalescent, cloudy fluid, 
alkaline in reaction AAuth a peculiar disagreeable odor. This AA^as found to 
contain large amounts of pancreatic enzjones. As much of this fluid as 
could be swalloAA'ed Avas fed back to the patient. Despite its unpleasant 
odor, as much as 33 ounces of this material Avas taken daily bj'- the patient. 
The fluid Avas collected under strictty hygienic precautions and did not proA^e 
distasteful to the patient. Drainage through the tube continued for 59 
days after the operation. It graduall 5 f diminished in quantity and finallj’- 
ceased entirely. The tube was then remoATd and the tract permitted to 
fill in b}'- granulation tissue. 

The postoperatiA^e blood chemical findings Avere alwa 3 "s normal. There 
AA^as no evidence of acidosis, alkalosis or disturbance in the carboh 3 ’^drate 
metabolism except for one period, mentioned later on, Avhen the patient 
Avas kept on a pure carbohydrate diet. Shortly after operation the patient 
began to develop a voracious appetite, so that he had to be fed almost 
hourly, AAith a dail 3 ’- intake of 5000 to 6000 calories. The diet Avas Avell- 
balanced. The stools were not fatty and contained only rare undigested 
meat fibers. Defecation occurred Avith customary frequenc 3 L There Avas 
no diarrhea. The patient felt aa'cII, gained weight rapidly and Avas dis- 
charged, as 3 unptomatic, 67 days after the operation. Four months later 
he AA’^as perfectly well, had been free from s 3 nnptoms on a Ioav fat diet and 
had gained about 30 pounds. He felt normal in every respect. 

In vicAV of the opportunity offered of collecting presumably pure pan- 
creatic juice, some inA^estigations of the pancreatic secretion Avere under- 
taken. The material studied consisted of fluid drained through the tulje 
inserted into the cyst cavity at operation and caught in a glass container. 
The secretion AA’’as kept on ice from the time collected until it Avas anal3'zed, 
generall3" on the next da3'. A Rehfuss tube Avas passed into the duodenum 
on two occasions after operation and both times pancreatic ferments AA'ere 
obtained, proA’ing that some pancreatic secretion Avas entering the duodenum. 

Pathologic Anatomy. The portion of the C3'.st AA'all remoA-ed at operation 
consisted of pancreatic tissue A\dth areas of necrosis, chronic inflammation 
and fibrosis. The fluid aspirated from the C3"st contained on^v del)ris; 
no cellular sediment Avas present. 

Clinical Summary. Five months liefore admission tlie patient 
suffered from severe abdominal pain for 1 Aveek. Thereafter A'om- 
iting, Avliieh had occurred rarel3' in the preA'ious 3 3’ears, became 
increasingly frequent up to the time of admission. The period of 
1 Aveek’s pain probabl}' repre.sents the time Avhen the patient AA’as 
suffering froin an attack of acute jiancreatic fat necrosis AA’ith result- 
ing destruction of pancreatic tissue and the formation of a pseudo- 
cA'st, i. c., one not resulting from the retention of secretion after 
blocking of a duet. This cA'st grew steadih’ larger, causing jirogrcs- 
siA'c obstruction of the alimcntarA* canal bA' external pre.ssure on the 
pylorus and duodenum. By the operative drainage of the cyst the 

vor_ ISI, xo. -1. — otTonr.n. 1032 IS 
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pressure was relieved and the vomiting ceased. Postoperatively 
there was discharge of pancreatic secretion into the duodenum 
(pancreatic enzymes were found in the duodenum by duodenal 
bucket) and from the tube inserted into the cyst cavity. The 
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Fio. 1. — Schematic sketch showing a frcriucnt relationship of the pancreatic ducts, 
modified after Schmieden and Sebening. d, duodenum; p, pancreas; 7iip, main 
pancreatic duct; die, duct of Wirsung; ds, duct of Santorini; oio, opening of duct of 
Wirsung into duodenum (papilla Vatcri) ; os, opening of duct of Santorini into duo- 
denum. 



Fio. 2. — Status of flow of pam-reatic secretion after operation, indicating pf’- 
Htimeii common communication of drainage tulie nnd duct of Wirsung with cyst 
cavity, t, drainage tuijc inserted into cyst cavity. 

exteruai drainage gradually decreased and finally ceased .59 day^ 
after operaliun. Opie (1903), Schmieder and Scliering (1927) and 
others have demonstrated that tlicrc is frcciucntly an anastomosis 
helwcen the dnct.s of Santoritti, Wirsung nnd that draining the 
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main portion of the pancreas. This relationship is schematically 
presented in Fig. 1. Fig. 2 represents our conception of the patho- 
logic changes present in our case, indicating the communication 
between the cyst cavity and one of the outlet ducts of the pancreas. 
Because of the presence of pancreatic ferments in the duodenum, it 
is presumed that there Avas another outlet duct discharging into 
the duodenum and not into the cyst. In vicAv of the large amount 
of the fistula drainage, it is probable that the major duct (Wirsung) 
communicated with the cyst. It is our view that as healing pro- 
gressed there was gradual obliteration of the cyst cavity with 
consequent closure of the communication between cyst and duct. 
The other duct (Santorini) probably assumed the role of draining 
that portion of the pancreas previously drained by the duct of 



Fig. 3. — Status of flow of pancreatic secretion after cessation of drainage through 
tube, f!, scar at seat of obliterated cyst ca^dty. Note. — Communication between 
cyst and duct of AVirsung no longer C-xists; entire pancreatic secretion entering duo- 
denum via the duct of Santorini. 


Wirsung so that finally all the external secretion of the pancreas 
AA'as entering the duodenum tlirough the duct of Santorini. (Fig. 3.) 

Pancreatic Juice Findings. The pancreatic juice studied was opal- 
escent and had a peculiar distasteful odor, somfeAA’hat resembling 
that of decomposing meat. The pH Avas 8.2. The specific graA'ity 
Avas 1.005. The total solid content A^aried from 2 to 3 per cent, of 
AA'hich 1 per cent consisted of organic substances. 

Appetite Secretion. Although there AA’as a continuous discharge 
of secretion from the tube, a great acceleration in the rate of dis- 
charge occurred after the ingestion of food. BetAveen the time of 
ingestion of food and the noticeable increase in the rate of secretion 
there Avas an intcrA’al varying from 20 to 50 minutes. No relation 
Avas observed betAveen the type of food eaten (e. g., carbohydrate, 
protein, fat) and the duration of this internal. In order for the 
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acceleration of secretion to occur food had to be swallowed. Efforts 
to induce a “psychic secretion” were unsuccessful. The interval 
was interpreted as representing the amount of time elapsing before 
the food swallowed entered the duodenum, and there, by the action 
of the acid chyme on the duodenal mucosa, excited the pancreatic 
secretion (secretin formation). 

Amoiini and Enzymaiic Potency of the Secretion. We have set 
down in Table 1 the amount and the enzjTuatic potency of the 
fistula secretion collected from May 25 to June 9. During this 
time the patient was eating a well-balanced diet averaging 5000 to 
0000 calorics daily. 


Table 1. — ENZYJtATic Content of Fluid from Pancreatic Fistula. 


Date. 

Drainage, 
cc. ' 

Lipase 

units, 

cc. 

t ; 

. Tr>T)sin | 

! units, 1 

cc. i 

1 1 

Diastase ; 
units, j 
cc. ! 

j 

Total j 
lipase j 
secretion, 
units. 1 

Total 

iTj^psin 

secretion, 

units. 

I Total 
diastase 
! secretion, 
i units. 

May 25 

1300 

2.2 

; 0.13 

1 i 

; 0.007 1 

3000 i 

410 

9.1 

20 

1000 ■ 

3.2 

' 0.00 

1 0.001 ! 

3400 

0-10 

G.5 

27 

1120 

3.0 

0.50 

1 0.000 , 

3350 

! 500 

7 4 

2S 

770 

3.2 

0.75 

' 0.090 ! 

2450 

5S0 

0.9 

29 

1390 





1 1 


30 

790 ’ 

7 0 

1.20 

! 0.127 

000 

i 100 

10. S 

31 

1300 ; 

1.3 

i 0 50 

1 0.070 

1700 

: 050 

100.0 

Juno 1 

IISO 

2.0 

1.50 

, 0.040 ; 

I 2350 

! 17S0 

47.5 

0 

S90 

2.3 

. . . 

1 i 

2250 ' 



3 

920 

2.15 


1 ! 

1950 i 



-1 

130 



! ! 

! i 



5 

210 

3.5 



! 750 



0 

020 



( 

^ 6000 



7 

SOO 

7 5 


t 1 




s 

' 710 



j 1 

1 



9 

1 -110 

5.0 


i . . • 

2300 
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As enzymes have not been isolated in pure form, their quantita- 
tive estimation cannot be based on absolute amounts by weight, 
but must be arbitrarily e.xprcssed by a definition which refers to 
their digc.stive potencies. Such definitions ha\’e been given by 
illstiitter (192o etc.,) and his coworkers in their exiierimental work 
aiming at the purification and concentration of ferments from the 
])ancrcas and other glands. We thought it advi.sable to adopt their 
standards for the titration of the enzymatic activity of the fistula 
juice. Tliis permitted reatly conqiarison between the amount of 
digestive enzymes excreted through the fistida and the amount 
usually encountered in the gland it.self. 

J'he detailed reasons for tlie choice of the following “unit" defi- 
nitions are to be found in the work cited above. J'liey were chosen 
by "Willstatter and his associates bccau.se they rcjirescnt the average 
amount of the individual enzymes contained in 10 mg. of dried hog 
pancreas. 
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One lipase unit is the amount of lipolytic enzyme that hydrolj^zes 
0.6 gm. of olive oil when incubated with 2.5 gm. of olive oil at 30° C. 
for 1 hour in the presence of the necessary activators. 

One trypsin unit is the amount of proteolytic enzyme that 
liberates 3 mg. of amino-N from 300 mg. of casein dissolved in 
10 cc. of water at a pH of 8.9 when they are incubated for 20 minutes 
at 30° C. This represents about one-tenth of the amino-N of the 
casein susceptible of enzymatic digestion. 

The definition of one amylase unit involves the calculation of 
the reaction constant. It amounts to approximately 100 times 
the amount of the enzyme that will split 25 per cent of 0.25 gm. 
of starch when it is incubated for 17.5 minutes at 30° C. and at 
pH 6.8. 

For instance, 1 cc. of the pancreatic juice collected May 25 con- 
tained 2.2 lipase units, 0.13 cc. trypsin units and. 0.067 amylase 
units. This means that within 1 hour and under optimal condi- 
tions 1 cc. would effect a 24 per cent saponification of 2.2 X 2.5 = 
5.5 gm. of olive oil, would liberate one-tenth of the amino-N of 
127 mg. of casein (300 X 0.13 X and in the same time would 
convert into sugar one-fourth of 8 gm. of starch. 

It is impossible at the present time to draw a comparison of the 
enzymatic content between human fistula juice and human pan- 
creas gland, since no data have been published for the latter. 
Deutsch and Grubel (1927) made a quantitative study of a human 
pancreatic cyst fluid. They found 0.0067 amylase unit per cc., 
which is one-tenth of the average for the present fistula fluid. Their 
determination of lipolytic enzyme is based on the hydrolysis of 
tributyrin and cannot be compared to lipase action as measured by 
triolein cleavage. They found that the trypsin in the cyst fluid 
was not in an activated state; however, they did not determine the 
actual trypsin content after addition of the activator enterokinase. 
The results of previous studies of pancreatic cyst fluids, quoted by 
Deutsch and Grubel, do not permit a quantitative evaluation of 
the enzymes. 

Studies of the fistula juice from animals have been confined to 
dogs. Waldschmidt-Leitz and Waldschmidt-Graser (1927) com- 
pared fistula juice from dogs with the dry glands of dogs and hogs. 
The enzymatic content of 1 cc. of juice ap])roximated the content of 
0.05 to 0.1 gm. of dry dog pancreas for the enzymes investigated. 
Hog ])anercas was found much I'icher in enzymes, especially in lipase. 

If we assume that the enz\nnatic content of human pancreas is 
of the same magnitude as that of hog pancreas, then 25 gm., the 
average weight of a dried human pancreas, should contain about 
2000 to 3000 lipase units, 2000 to 3000 t^^'IIsin units and 1000 to 
1500 amylase units. The amounts discharged daily from the fistula 
in the jn-esent case varied from 600 to 6000 units of lipase, from 
160 to 1800 units of trypsin and from 6 to 100 units of amylase. 
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From these observations three conclusions can be drawn: (1) 
There was no constancy in the ratio of lipase : trjTpsin : amylase on 
various days and no necessary relationship among the amounts of 
the individual enzjTnes secreted. Variations in the dietary con- 
stitution might have thrown some light on this question and on the 
question of specificity of secretin. Experiments along these lines 
could not be carried out, because the patient went into collapse for 
some reason which could not be determined when placed for a few 
days on an almost pure carbohydrate diet. Farrell and Ivy (1926) 
did not find any qualitative difference in the enzymatic content of 
the pancreatic excretion when dogs with pancreatic fistulas were put 
on extreme fat, carbohydrate or protein diets. (2) A comparison 
betv’een the proportion of the A'arious enzjnnes present in the 
fistula juice and their proportion in normal dried hog pancreas shows 
a relative increase in the amount of lipase in the former. This may 
have been due to the fact that the pancreas is practically the sole 
source of the body lipase. In disease of pancreas the protein- and 
starch-splitting enzymes may possibly be supplied by other secre- 
tions of the body (pepsin, erepsin and ptyalin, etc.). (3) There 
was a difl'erent rate for the secretion of the various enzymes and 
therefore a different rate for the discharge of the total amounts of 
the individual enzjTues, theoretically present in the pancreas at 
one time, with corresponding variation in the frequency of renewal 
of the supply of enzjnnes in the gland. 

There was no digestion of the tissues of the abdominal wall, 
despite leakage along the drainage tube. In view of the fact that 
such digestion does occur in some cases of pancreatic fistula, c. g., 
that described by Fast (1930), a portion of the fistula secretion was 
analyzed immediately after discharge in order to throw some light, 
if possible, on the mechanism of digestion of the tissues of the 
abdominal wall. 

The following e.xperiment was performed: (1) 1 cc. of the fistula 
juice of May 5 was allowed to act on 300 mg. of casein for 1 hour. 
An increase in the acidity of the solution was not observed. (2) 

1 cc. of the same secretion after activation with the amount of 
cnterokinase obtained from § gram of human duodenal mucosa for 
30 minutes when allowed to act on casein for 20 minutes caped the 
liberation of an amount of acid neutralized by 0.3 cc. of KOII. 
The cnterokinase was prepared from human duodenum, according 
to the directions of Waldschmidt-Leitz. (3) The cnterokinase 
extract alone produccil no increase in the acidit}' when allowed to 
act on casein. 

In the light of these results it appears that dige.stion of the tis.sue.^ 
of the abdominal wall around the wound does not occur if the 
trypsin in the secretion discharged is not activated. Similar c.\'l>en- 
ments would be desirable in ease.s where tissue digestion floe.s occur. 
In the case of Fast there was probably admixed a sufficient amount 
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of tissue juice, from the abdominal area drained, to activate the 
trypsin. 

Summary. A case of pancreatic cyst was studied which, after 
operation and prolonged drainage through a fistula led to complete 
recovery. The course of the disease and the healing process are 
interpreted and the probable site of the cyst relative to the pan- 
creatic ducts is discussed. 

In a study of the enzymatic output no' constancy was found in 
the ratio lipase : trypsin : amylase secreted. The daily output of 
these enzymes, when compared with their amounts estimated to be 
present in the gland, was found to represent a large proportion of 
the lipase present and a much smaller amount of the amylase and 
trypsin. The latter was found to be free of enterokinase. This 
accounts for the fact that digestion of the tissue around the wound 
did not occur. 
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(From the Mcdic.al Clinic, Mercy Hospital, Pittsburgh, and the Department of 
Medicine, University of Pittsburgh.) 

In a previous report' on the subject of dextrose therapy in pneu- 
monia, we stated that the value of this treatment must "be gauged 
by the results obtained in the cases that had positive blood cultures. 
And when we concluded, in this earlier study, that dex-trose was of 
value as a supportative measure, we did so largely because the 
mortality, in our positive blood culture cases, had improved while 
this treatment was being used; the mortality in the positive culture 
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cases of oiir second series (1928, 1929) was 22 per cent better than 
it bad been in the first series (1925-1928). We were impressed with 
this improvement, and our tendency was to attribute it to the use 
of dextrose. 

We have continued this study, and the present report includes 
the observations made during the period 1929 to 1931. Postopera- 
tive collapse of lung, postoperath'e pneumonia and the pneumonia 
of children are not considered in this report. 


Methods. Dextrose was given by mouth in the form of lemonade, 150 
to 200 gm. to each quart, and between 1 and 2 quarts were taken each day. 
Tliis dextrose drink was given routinely to all cases of pneumonia. There 
appeared to be a considerable variation in the ability of patients to drink 
lemonade, as some were able to take it freely throughout the disease, while 
others became nauseated in a day or two, and the further giving of dextrose 
by this method became impossible. In the cases that showed any degree 
of toxicity, dextrose was given bj' vein in a 25 per cent solution made up in 
normal salt solution. During the past year a continuous method of gi\'ing 
the intravenous injection was developed. As the apparatus is a simple 
and efficient one for intravenous therapjq a more detailed description of it 
will be given in another place. 

The dextrose solution was given continuously over periods from G to 12 
hours during the day, and as a rule from 1000 to 1500 cc. was received by 
the patient. It was continued in this way during the course of the disease. 
Tlmombosis of the veins of the arm, unfortunately, was frequently noted 
after this continuous method. 

An effort was made to give the greatest amount of dextrose that could 
be burned. In most cases, this maximum approximated between 50 and 
GO gm. of dextrose per hour. Utilization of dextrose usually became unsuc- 
cessful, if the rate of intake of solution exceeded 200 cc. per liour. AViien 
dextrose appeared in the urine, it was usualb’ because the solution had been 
given too rapidljL However, it is probable that, in some of the more toxic 
cases, the ability to burn sugar was decreased. The amounts of dextrose 
taken, and the timing of the inflow of solutions, were rather closelj* watched, 
and we are satisfied that dextrose was given adequately, to the great 
majorit}' of the cases. 


T.\hlb 1. — Gexeual, Moutaeity and Blood Cultuiie D.vta. 


Mortality, 



Cases. 

per cent. 

1925 to 192S . 

. 100 

-1.1 

192S to 1929 . 

. 120 

-12 

1929 to 19:51 . 

. 2-19 

-15 


535 



Blood 

cultures 

taken. 

Blood cultures, 
positive. 

No. ca..09. I*cr cent. 

eases. 

72 

19 2G.r. 

97 

29 29.7 

21S 

3S7 

100 -I"' 


Results.— The above table shows that the general mortality lia.s 
been about the .^aiiic over a period of 0 years. The number of ease.« 
in wbieh blood cultures were taken has increased, and the actual 
number of culture.s in the last 2 years is more than double the number 
of cases. IVe would call attention to the increa.sing jiercentage of 
]) 03 itive blood cultures. In the last 2 x’cars. this increase has iieeii 
cliie.fly due to repeating the culture.s on case.s which were at fir.-t 
negative. 
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The following table indicates the mortality in the positive and 
negative blood culture cases. 

Table 2. — Positive Blood CuiffunEs. 

Dcatlis. 


Cases. No. Per cent. 

1925 to 1928 .... . . . .' 19 14 73.7 

1928 to 1929 29 15 51.0 

1929 to 1931 100 74 74.0 

# 

Negative Blood Cultures. 

Deaths. 


Cases. No. Per cent. 

1925 to 1928 53 16 30.2 

1928 to 1929 68 22 32.0 

1929 to 1931 118 15 12.7 


During the years 1928, 1929 in tlie positive group a considerabl,y 
better mortality was noted over the previous years; but the actual 
number of cases was small. At this time, we were not estimating the 
pneumococcus count, and from what we now belie^'^e, it is very 
probable that our better results in this year were due to the fact 
that many of the positive cases represented those with verj'- low 
counts per cubic centimeter of blood. The very high mortality 
in a much larger series during the past 2 years is in keeping with 
the figure generally quoted for positive blood culture cases (not 
serum-treated) . The negative blood culture group shows a marked 
decrease in mortality in the last 2 years. The relatively low mortality 
in the negative blood culture group in the past 2 years is in striking 
contrast to the positive group. Practically five-sixths of the fatal 
cases showed positive blood cultures. 

Comment, During the past 2 years we have carried out the blood 
culture studies on a much greater scale. This was done, first to 
establi.sh more definitely the incidence of pneumococci in the blood 
in our fatal cases, and second to be able more easily and accurately 
to estimate the value of the dextrose therapy. Blood cultures 
were not repeated if found positive, but if negative, while the clinical 
course of the patient still indicated a toxic state, they were repeated 
a number of times. The fatal cases that had negative blood cultures 
during the greater duration of the disease, would nearly always 
have a ])ositive culture at or near the end of the infection. Very 
few cases die with negative blood cultures, if the routine of repeating 
the cultures is closely followed. In our jircvious report we called 
attention to our very high negative blood culture mortality and 
stated that a more careful re])etition of taking blood cultures would 
likely produce difi'erent results. Our present tables very clearly 
confirm this opinion. During the past year, blood agar plates 
have been made routinely at the taking of the blood culture so that 
the number of pneumococcus colonics could be estimated. We 
believe this procedure is an important one, particularly in reference 
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to prognosis. The plate, of course, often misses a gro\rth that is 
observed in the broth. We have not encountered a case which has 
recovered (nonserum cases) with more than 15 colonies of pneumo- 
cocci in 1 cc. of blood, and we have seen only 1 case with 15 colonies 
recover. In their early monograph on pneumonia, Avery, Chicker- 
ing, Cole and Dochez- have spoken of these phases of blood culture 
work and it is interesting that in their group of nonserum treated 
cases with pneumococcus in the blood stream there were no recoveries 
where more than 15 colonies were found. The positive blood culture 
cases that recover must be those in which the colonies are very few; 
at least, this has been our experience. Fatal cases, however, may 
occur where only a few pneumococci are present. Further observa- 
tions pertaining to this particular phase of blood culture work 
should be of considerable value and ICoch® has informed us of an 
interesting study, now in press, correlating the blood culture findings 
and prognosis. The positive blood culture group is an important 
one, because the se^"eritJ^ of the disease in anj^ community bears a 
close relationship to the number that have a bacteremia. As 
Topley^ remarks, the positive blood culture is an index of the sever- 
ity ratlier than an accurate index of the presence of the organisms in 
the blood. Further, one is well able to agree with his statement 
that "the prognostic significance of a positive blood culture is one 
of the best attested facts which have emerged from the bacteriologic 
study of this disease.” Any therapeutic measure that is to be con- 
sidered in pneumonia must lower the mortality in this group of cases. 

Dextrose has been given in adequate dosage during the past 2 
years, and from the mortality figures in Table 2 there can be no 
otlier conclusion reached than that this method of therapy has 
failed. While Ave have seen symptomatic improA'ement frequently 
following the use of intraA'enous dextrose, and in some instances an 
almost dramatically favorable response, yet Ave are forced to 
admit that these good results AA’ere ncA-er seen in the positue blood 
culture cases AA-here the pneumococcus count has been aboA-e 15 
colonics per cubic centimeter of blood. 

If we are to influence our mortality by treatment, this toxic or 
jiositive blood culture group must be affected. It is our opinion 
at the present time that supportath-e, or if Ave may say physiologic, 
methods are quite unable to accomplish this re.sult. One Avonders 
whether a similar scries of positiAc blood culture cases, treated 
adequately in an oxygen tent, AAould shoAv mortality figures any 
loAA’cr than tliose giA-en in our tables for dextrose therapy. Osier’s* 
statement made in ISSS is still true: "there is no acute disease with 
so few casc.s in Avhich the issue of life and death lies in the adminis- 
tration of dnigs.” It appears to us at the present time, more force- 
fully than cA’cr, that the only hoj)e in treating this disease in it-s 
toxic forms, is by directly counteracting the pneumococeic infection, 
or, in other Avords, specific therapy. 
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Conclusion. After a fair trial in the use of dextrose in the treat- 
ment of pneumonia, we ha^’^e observed that it has not reduced the 
mortality and have, therefore, concluded that it has no essential 
place in the treatment of this infection. 
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Strong Memorial Hospital.) 


There are several methods of producing fever artificially in the 
human body. Some of these act indirectly while others act directly. 
The passage of high frequency currents through the body is a 
direct and rather quantitative procedure which can be controlled 
more carefully than any other method. The elevation of the tem- 
pemture can be determined and accurately maintained by a simple 
and safe method which will be described. The use of this method 
in uncomplicated cases or cases not already impaired to the point 
of their being a poor surgical risk is practically devoid of danger. 
Other workers (King and Cocke^, Neymann,'* Hinsie and Car- 
penter=) have attempted to parallel, by this electrical method, the 
fever alternations of malaria therapy already used with considerable 
success in the treatment of paresis. We have felt that it was the 
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sum total of tlie fever bouts, rather than the short fever with inter- 
vals between, which was responsible for the clinical improvement 
of the paretics. This idea has its corollary in the occasional report 
of the subsidence of a chronic disease following an acute infection, 
usually respiratory, with a high temperature over a considerable 
period of time. Certain German Avorkers in analyzing the results 
after malaria have added up the number of hours of fever above 
Ararious temperature levels and have pointed out that the higher 
the temperature the shorter the period of fever necessary to bring 
about clinical improvement. EA'en at a temperature of 41 ” C. this 
total added up to quite a long time, somcAAdiere around 4S hours, 
and at 40° C. 72 hours. 

After careful survey of the clinical records of patients having 
high fcA’ers, and after 2 years’ preliminary Avork on dogs,* we set 
the limit of the therapeutic fcA’er at 42° C. for the patient. Cases 
haAm been observed in Avhich patients liaA’e survived higher tem- 
peratures than this, f.c., insolation and sepsis. We knoAV from our 
experience Avith 100 treatments that 42° C. is a dangerous tempera- 
ture level, for more than a A'ery short period. We can maintain 
temperatures slightly below this hoAvever (41.5° to 41.7° C.) for a 
period of at least 5 hours Avithout difficulty or damage to the patient, 
and this has become our standard procedure. There are several 
reasons Avhich dictate the choice of the 5-hour fever period in the 
treatment of disease by this method. It is the longest period aa-cH 
tolerated by the patient. It fits in Avell Avith the S-hour Avorking 
day for the personnel. It corresponds to jireliminary studies of 
the thermal death time of certain cultures, especially gonococci, in 
Avater-bath experiments to be reported later, and most important 
of all it is long enough to be followed by clinical improvement. 

At first we had great difficulty in obtaining enough iioAVcr to 
raise the patient’s temperature rapidly enough to make it possible 
to treat him in 1 day. The matter of heat insulation and the proper 
handling of the patient at all times during the procedure Avas another, 
serious problem. After a great many changes the following method 
has noAv become practically standanlized for the use of the “300- 
meter AA-avc length” currents in this clinic. 

Method. In order to eliminate the use of blankets, Avhicli are cumber- 
some and mve the patient a sense of restraint, a cellotex ehamher was 
built, Avhich coA-ers the patient and jmeA-ents loss of heat (Figs. 1 and 2). 
The upper jmrtion is shaped like half an octagon. The lower half consists 
of a box containing a niattre.ss, into AA'hich the upper h.alf tits snugly, to 
preA'cnt the leakage of heat. At one end a semicircle is cut to allow tlic 
patient’s head to remain outside of this chamber (Fig. 2). 7 here are 
5 carbon filament lamjis in the foot end of the box and 3 in the head end. 
These are controlled from the outside and maintain the air teupiemture 

AAnthiii the box atalcA'el sufliciently high to cmnpcn.siite for loss of hc.'it 

by the jiaticnt through radiation, etc. (usually arouiid -1.")° (I.), llr.alx-' 
surround the i)aticnfs neck to jmcA'cnt leakage of air in this direction. 
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Fio. 1. — This sliows the general arrangement of the cabinet and treatment machine 
and the various openings in the upper portion of the chamlxjr which surrounds the 
body of the patient. The block-tin electrodes and the many-tailed surgical binder 
are visible on the top of the cabinet. 



Fig. 2. Detail of the interior of the liaif octagon collotcx cabinet showing the 
arrangement of the lights .and the hole for the patient's nock. 
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Various apertures for the recording rectal resistance thermometer and 
electrocardiograph leads, etc., are present. 

The patient is placed on the mattress and block tin electrodes, 28 by 40 
to GO cm., are bound on the anterior and posterior sm-faces of the trunk 
by means of a man 3 ^-tailed surgical binder. The patient is then covered 
bj' a sheet. The electrodes are connected to the lugh frequencj- machine. 
The lights -witliin the cabinet are turned on and the rectal thermometer 
inserted. The pulse and respiration, as -n'ell as the temperature, are 
recorded every 10 minutes. 

The high frequenc}’’ apparatus is a slightly modified “diathermy” machine 
able to pass 5000 to 6000 milliamperes tlmough the patient’s trunk between 
the block tin electrodes. 

Clinical Progress. After the current has been turned on it is 
raised as rapidly as the patient permits to between 5000 and 6000 
milliamperes. No lubricant appears necessary, since the patient 
begins to perspire almost immediatel}'. During the first 10 to 30 
minutes no change may occur except for the rapid outpouring of 
perspiration. Tlien there is a flushing of the skin which may pro- 
gress to the point where the patient becomes a deep red color (not 
cyanosis) . Perspiration fairly runs off the skin. Immediatel}' after 
this the temperature begins to rise and continues to rise at an even 
rate until the current is turned off. If the elevation of temperatiue 
has been rapid the rectal temperature may continue upward about 
a half a degree after the current is turned off, but if the rise has 
been fairly slow this continued rise will be reduced or may not occur. 
This is apparently due to the redistribution of the heat which has 
been absorbed by the trunk in the neighborhood of the electrodes. 
During the elevation of the temperature the rectal temperature is 
at first higher than the mouth temperature. IMien the body tem- 
perature reaches about 38° to 39° C. the mouth temperature usually 
becomes higher than the rectal temperature and remains so or equals 
it until the current is turned off. Tliis, we believe, is due to the 
heating up of the lung substance faster than the blood can remove 
the stored heat, so that the expired air is hotter than the blood in 
the rectal vessels. As soon as the current is turned off the mouth 
temperature equals or becomes slightly less than the rectal tem- 
perature (l^ig. 3). 

IMien the required temperature level has been reached and the 
current turned off, the electrodes are removed from the trunk 
and the patient remains in the box covered only by a sheet. The am 
surrounding the patient is kept at an adequate level, and in so doing 
the jjatient's body temperature is maintained at the predetermined 
heiglit. If, for any reason, the body temperature rises the sur- 
rounding air is cooled off. If it drops the air temperature may he 
raised as high as it can be tolerated (perhaps 50° C.) and slowly 
the hod.v temperature is built up to the desiretl level. 

Alany patients become slightly delirious even though menhally 
normal beforehand. They arc hypcrsusccptible to slight noises 
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and are apt to become excited and ijugnacious. They sometimes 
lose all mental restraints and barriers, and their speeeh reverts to 
their fundamental type. With this excitement the pulse and respi- 
ration mount rapidly. If they are not quieted heat is produeed 
by physical exertion in suffieient quantity to raise the body tem- 
perature still further (Fig. 4). Immediate measures must be taken 
to quite the patient for the temperature is already near the upper 
safe limit. Often calmness and reassuranee on the part of the 



Fig. 3. — This chart shows the vagaries of the mouth (dots) and rectal (circles) 
temperatures during the establishment of the fever. 

attending doctor and nurse, stroking of the patient’s head, request- 
ing him to be quiet while the blood pressure is taken and similar 
maneuvers are sufficient to quiet the jiatient. hlany sedatives 
have been tried, but none well suited for general use has been 
found. All have some more or less serious disadvantage, the chief 
of which is the period of excitement produced by the drug before 
the narcotic stage is reached. Nearly all arc depressants of the 
respiration or blood pressure or both. This is in keeping with 
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clinical experience with patients in delirium during high fever. 
Chloral hydrate in doses up to the narcosis point has been very 



I'lG. -1.— Tliis patient, liad one treatment with the usual scciuence of events (upt>vr 
chart). month later, during his second treatment, the patient l)eearae e.xeitcd 
Indore enointh .sedative could lx* ftiven and started doinc his ‘‘sottiiiK up cxerrisc.s. 
The exertion cau.-<'d his temperature to rise to -Il-O® C. and tlie pulse to 250 iier 
minute e.nd the re.sjiiration to a very high irregular rate. Ice riihs and air cooling 
and cold oneina.s (/;') brought the tcrai)eniture, pulse, and respiration down to their 
normal level. 


cfi'cftivc, tliuiigh at timc.s even this amount is not ample. An 
occasional patient requires no .'Ctlativc. 
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The pulse and respiration usually rise in keeping with the tem- 
perature (Fig. The pulse usually reaches a level between 

130 and 150, Avhere it may be maintained for the duration of the 
treatment. Periods of excitement are always indicated on the 
chart by a rise in the pulse rate. In nervous patients the entrance 
of the doctor or visitor can almost be registered by changes in the 
pulse of from 10 to 20 beats. During excitement the respiration 
may vary greatly as will be evident in some of the charts shown 
(Figs. 4 and 5). During the treatment the patient is allowed to 
drink as much warm fluid as he requests and is also given food if 
he wishes it. 



Fig. 5. — This chart shows the simultaneous variation in temperature, pulse and 
respiration as a result of restlessnoss. The cflect of sedatives, cooling measures, and 
the subsequent continuation of the treatment as the patient quieted down arc well 
illustrated. 

When it is desired to terminate the fever the box is removed 
from over the patient and the body exposed to room air. It is 
possible to allow currents of very cool air to blow across the jiatient 
without causing a subsequent ill-effect. A drop in temperature of 
about 4° C. of the skin surface is apt to cause local shivering and 
contraction of the hair follicle muscles. If this occurs the patient 
is uncomfortable, and it is better to cover the body with a sheet. 
If nothing further is done the body temperature will gradually 
return to normal in about 3 hours. This may l)e cxjjedited some- 
what by alcohol and ice rubs, but these are not very efficient since 
the skin capillaries contract at the touch of the cold, and heat is 
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retained rather than radiated. It -w-as found that a cold retention 
enema would greatly hasten the cooling process (Fig. 6). After 



Fia. 0. — Tcrapcrnturo, pulso :>nd respiration curves in a oO-ycar-oId patient with 
chronic arthritis. Circles represent the rectal, and dots the mouth temitoratnre. 
Tlie lower chart illustrates a second treatment one month later and shows the effect 
of a coolinc enema ns compared to the upi»r curve where none was piven. At this 
stape of development of the technique, treatments were restricted to 4 hours in rases 
of arthritis. Pul.^e and resjiiration curves show the normal variations. 


removing the box 500 cc. of 0.0 per cent saline containing 2o tfin- 
of glucose arc instilled per rectum. The tcmpcriiturc of titi.s fluid 
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may be as low as 10° to 15° C. without causing shock. Abdominal 
cramps are practically always present, but they are not severe. 
After 20 minutes or more another 500 cc. are given per rectum. By 
this procedure the temperature returns to normal within 1| hours 
after the removal of the box. 

The patient should never leave the treatment room until the 
temperature has returned to normal. It is necessary to record the 
temperature only at hourly intervals thereafter for 4 hours. We 
have found in a few cases sent back with temperatures higher than 
normal that the temperature rose subsequently, but removing the 
covers was sufficient to bring it down again. In no patient who was 
returned with a normal temperature has there been a rise at a later 
period. We have not found the mouth temperature to go below 
36.5° C. 



Fig. 7. — This was an obese 57-ycar-old artliritic patient who responded in tho 
usual waj^ to the fever treatment except for the delay in the fall of the temperature 
upon exposure to room air. Two cold enemas lowered the level of tho temperature, 
but two hours longer than usual were required to bring the temperature back to its 
normal level. Further enemas were contraindicated because of vomiting and drop- 
ping blood pressure. Note tho influence of the cold enema on the mouth temperature. 


Immediately after ^emo^dng the patient from the box the pulse 
and respiration begin to return to their normal, though occasionally 
both may remain slightly above their original levels for some time. 
The patients are given cold fluid to drink after removal from the 
box, though this is restricted to about 1000 cc., especiallj’- if a large 
amount was taken in during the treatment period. Too large an 
intake is apt to result in vomiting when the patient moves about 
or when he is shifted back to his own bed. Cold ginger ale, prob- 
ably liecause of its sugar and alkaline content, is very well tolerated 
during this last period. Too much fluid intake may produce acute 
syncope in the period just after the enema is given, and in 1 patient 
who (le^•cloped this symptom it was possible to demonstrate that 
the fluid content of the blood was greatly increased. 
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It occasionally happens in obese people that the temperature 
does not come down as rapidly as it should (Fig. 7), possibly due to 
insulation by the layers of fat. Colder enemas should thus be 
given to obese people than thin ones and a longer period expected 
for the return of the temperature to normal. 

The color of the patient is a good index of his condition. This, 
together with the blood pressure and the temperature record, are 
three most valuable aids in indicating the patient’s condition. 
Cyanosis of the lips, a beginning pallor especially of the face about 
the mouth, even if not accompanied by other changes, is a warning 
sign of failing peripheral circulation. It is usually followed very 
soon by a drop in systolic and diastolic jiressure. The respiration 
may or may not change. If the respiration decreases in rate at 
such a time the temperature may rise, probably because of the 
reduced loss of heat by means of the exjured air. A change in 
color (pallor) is usually accompanied by a stage of excitement, 
although sometimes the stage of excitement occurs first. With the 
onset of these symptoms, the patient should be watched very care- 
fully, and if they continue the box is removed and the temperature 
returned to normal as soon as possible. The most efficient agent 
for this purpose is the cold enema. 

The blood pressure (Fig. 8) usually rises with the elevation in 
temperature, although occasionally it remains at its original level 
throughout the treatment. If it lias risen during the elevation of 
the fever it usually begins to fall when the patient reaches the 
maximum of his flush and perspiration (39° to 40° C.). It then 
continues to fall throughout the rest of the treatment iieriod, and 
in the average patient reaches a rather constant level in the last 
hour of SO mm. of mercury systolic, 60 diastolic. Occasionally in 
jjatients who already have a systolic pressure of around 100 there 
may be a steady fall from the beginning of the treatment. It usu- 
ally reaches in such a case the low level of 70 systolic. GO diastolic. 
'Fhe lowest jiressure which ive have seen was reached in a jiatient 
who had been chronically invalided by arthritis for a long tiine. 
She reached the astoundingly low level of 40 systolic and 30 ilias- 
tolic, which she maintained" for a considerable period (3 hours) 
without any other evidence of difficulty, and with a gradual return 
to a 91) systolic and 70 diastolic the next day. 

In general, electrocardiograms sliow the decrease in voltage of 
the :iction currents of the heart consistent with a low blood pressure. 
While there are other changes apparent in the elcctrocardiogranis, 
their exact relation is not clear. 

The general reaction of the patient throughout the treatment 
can he improvcxl iiy clo.se attention to a great many sinall detiu >. 
The room should be darkenetl. All noise should be eliminateii 
much as iiossible. .A registering or indicating thcrinoineter nia 
it unn(K,'Cssary to disturb the jiatient to take the lO-minute rec •> 
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temperatures, thus allowing him to sleep as mueh as possible. An 
atmosphere of calmness must be created by the personnel. Seda- 
tives should be given to make the patient doze but not enough to 
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make it difficult to ask him questions about his sensations and to 
get him to drink the amount of fluid necessary to maintain the 
proper water balance. Two to 4 kilos of weight may be lost during 
the treatment from waterloss. 

At the end of the treatment the patient should be lifted to his 
bed and not allowed to move suddenlj’- lest vomiting occur, which 
may continue if once started for some hours. We have thought 
that paraldehyd and morphin, as ivell as the barbital derivatives, 
intensified the vomiting after treatment and even caused it to con- 
tinue for 2 or 3 daj-^s. This happened too consistently to be purely 



Fia. 9. — Tliis parotic patient suddonlj' stopped breathing during treatment vliilc 
sleeping. Artificial respiration was necessarj' six times during the next hour. The 
toniiwralure rose to 42.4° C. Tlic pulse and blood pressure changed very little 
during this period. This patient swallowed his tongue whenever his head rolled face 
upward. This was finally discovered and the tongue held out with a homostat and 
caused no fimther trouble. The temperature was reduced efficiently by cooling and 
instilling two cold enemas. This patient is on parole (3 treatments). 


circurastmitial. With badly degenerated paretics who are apt to 
become deeply asleep or unconscious during the treatment, care 
should be ttiken that the tongue does not fall back and block tlic 
resiiiration (Fig. 9). 

The most uncomfortable portion of the fever period for the patient 
occurs while the patient’s temperature is at from 39° to ‘10° C., at 
which time the sedatives arc usually administcrc<l. The patient is 
restless and feels very hot and oppressed. A slight delirium is often 
note<l. It is a great relief to the patient when the temperature rises 
above 40° C., as these sensations then disappear to a great extent. 
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The patient relaxes and usually sleeps in- short naps without further 
sedatives. The patient, of course, feels quite hot throughout the 
treatment. He is apt to feel very tired near the end of the 5-hour 
elevation in temperature, and unless he has been told exactly about 
the duration of the treatment beforehand he is apt to get somewhat 
restless. This can often be prevented by placing a clock where he 
can see it during the last hour of the treatment. It is not wise to 
push the sedative too much at this time, since the patients are apt to 
sleep soundly as soon as the temperature drops, and it would be 
impossible to force fluids after the treatment is over. The latter 
is an essential portion of the recover^’- period because the patient 
is apt to feel weak the next day if his fluid intake has not been 
sufficient. 

The ambulatory patient in good general condition is allowed to 
go home by noon the day following treatment unless he comes from 
a considerable distance, in which case he is kept over another day. 
Except for nausea which could be attributed directly to the narcosis 
and occasionally weakness lasting for a few days, there have been 
no deleterious after effects. This, of course, does not include the 
occasional burn under the electrode. These have responded well 
to tannic acid dressing and usually heal in about 10 days without 
difficulty. They are rarely more than simple blisters. One in our 
series was followed by a keloid which had to be treated with radium. 

Eesults. One hundred treatments have been given to 57 patients, 
from February, 1930, to August 1, 1931. The artificial hyperther- 
mia procedure has been greatly modified and refined within this 
period. The method now used will give good results in careful 
hands with properly selected patients. We feel that the conditions 
under which we had to work and the type of patient whom we 
treated at first were not of the best. There have lieen 2 fatalities. 

Table 1.— Types of Cases Treated Between February, 1930, and 


August, 1931. 

Cases. 

Treatments. 

Syphilis, C. N. S. (paresis) 

. IS 

33 

Artliritis, clironic (infectious and noninfectious) 

. 15 

26 

Arthritis, G. C 

9 

16 

Vaginitis, G. C 

2 

4 

Meningitis, G. C 

1 

3 

Multiple sclerosis 

3 

4 

Encephalitis, chronic 

1 

3 

acute 

1 

1 

Hypernephroma . , . , 

1 

3 

Miscelhancous 

G 

7 

Total 

Oldest patient, aged 65 years; youngest patient. 

57 

aRcd 3 weeks. 

100 


Case Abstracts. Cask 1.— The first fatality occurred with the second 
patient treated; a colored girl, aged 25 years, who had just recovered from 
alcoliolic hallucinations. .She had central nervous system siiihilis and her 
mental status was poor. Her prescribed antis 3 -philitic treatment was not 
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consistently pursued because of her dninkenness. She rarely took treat- 
ment at the proper interval. After recovering from the delusional state 
she seemed to be in good general condition on ph 3 'sical examination. In 
xdew of this fact and the difficultj’- in giving her the regular form of treat- 
ment, artificial fever therapy vas suggested and attempted. At that time 
blankets vere used to prevent the patient from losing heat. These caused 
a sense of restraint and the patient was apprehensive about this. After a 
good deal of trouble vuth the treatment macliine the temperature was finall.v 
elevated at the end of six hours to 41.5° C. by mouth thermometer and 
42° C. by rectal thermocouple. This was maintained for about 1 hour, 
when tlie patient became delirious and struggled violentl.v to get out of bed. 
Slie became short of breath. The covers were removed. She vomited a 
large amount of fluid, and the pulse and respiration stopped. The patient 
could not be resuscitated. The pulse rate at its highest was 170 per minute 
and the respiration 45. At autopsj' there were small hemorrhages in the 
epicardium such as are seen after sudden death, a somewhat enlarged th}'- 
mus, and no obvious cause to account for the sudden exitus. The final 
diagnosis was chronic alcoholism, central nenmus system s.vphilis, hj’per- 
trophj' of the th 3 mius. After much discussion it was concluded tliat chronic 
alcoholism was the major factor in the demise of this patient. 

Case 2.— The second fatalit 3 ’ occurred almost exactl 3 ’ 1 year later. This 
patient was a white woman, aged 26 3 ’ears, with a diagnosis of chronic 
encephalitis lethargica, with s 3 miptoms of S 3 ’ears’ duration. She had been 
steadil 3 ’ going down hill in spite of various therapeutic measures. Among 
other symptoms, the patient was subject to attacks of noisiness, screaming 
and crying, with seizures of twitching of the extremities, vertical nystagmus 
and incontinence, lasting 24 to 4S hours. These attacks were repeated at 
intervals of from 2 to 3 da 3 's, and had increased in severity and number 
during the last 6 months of her life. The patient was given an artificial 
fever treatment on Februar 3 ’ 27 and another on April 20, 1931, with marked 
improvement in the s 3 'mptoms. A tliircl treatment was started on May 20. 
The temperature rose in the same mamier as it had on the previous occa- 
sions, and tlie current was shut off at the end of 2 liours, wlien tlie tem- 
perature had reached 41° C. The temperature tlien rose to 41.5° C. in the 
usual manner. Suddenh' the patient began to have one of her usual attacks 
except that it was of marked severit 3 '. The blood jiressure began to droj), 
and witliin about 1 hour had fallen from 100s3’stolic and GO diastolic until 
it could no longer be measured. The radial imlse was not palpable. The 
heart rate continued unchanged. The sounds were of good cnialit 3 ’. The 
color, f)f course, changed to a pallor. Tlie respiration became slower and 
slower and finall 3 ' irregular. The head was lowered and various medications 
tried without effect. The temperature began to rise steadil 3 ’ ns the respiratory 
rate decreased, and when the resiiiratioii had almost comj)letel 3 ’ ceased 
the temperature reached 43° C. The jiaticnt was put in an ice pack and 
given an ice cold enema which was not retained, ^'arious mixtures of 
ox'vgcn and carbon dioxid were .siiccc.ssful in stimulating the respiration for 
about 1', hours after this. There was ver 3 ’ little C 3 ’anosis as lojig as the 
resiiiration and heart rate were maintained. When the rcsiiiration began 
to fail, in spite of the ox 3 'gcn and carbon dioxid mixture, the patient was 
jnit in a Drinker re.^pirator. 'I'lie heart was failing, and it stojijiod entirely 
i> 3 ’ the time that the neck jiiece of the respirator was adjusted. 'J'he tem- 
perature had fallen to 40° C. before the heart stojijMid. 

Aiitn]>‘«j .showed no variation from the normal in an 3 ’ of the organs cx('e{)t 
for the few epicardial hemorrhages .';ueli as are commonly .‘■('cn in acute 
exitus. The heart was otherwise in good condition; the muscle well devel- 
oped. It was iifit dilated. The brain showed no gross or microseojac 
lesions on careful .'=earch. The rc.sults of studic.s rrith .'•jiccia! stains are not 
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j'^et available for report. Chemical analyses made on the heart’s blood 
1 hour after exitus showed: Nonprotein nitrogen, 4.3 mg. per 100 cc.; 
chlorid, 460 mg.; sugar, 95 mg. per 100 cc.; hematocrit, red blood cell con- 
tent, 51 per cent. In other words, there is no evidence from the data at 
hand to explain the cause of death. 

This case illustrates the rise in temperature coincident with the 
drop in the respiration rate. The failure of the circulation to main- 
tain the blood pressure was probably due to the peripheral dilata- 
tion which did not respond to the usual stimuli. The ice packs 
failed to be of use cither in bringing down the temperature or in 
raising the blood pressure by contracting the peripheral vessels of 
the skin. A continuous cold enema seems to have been the most 
effective agent in bringing the temperature down from the high 
point to 40°. The period above 41.5° was approximately 15 
minutes in duration, which of itself should not have been the cause 
of death. The fall in pressure and the failure of the respiration 
were apparently the main contributing factors. 

It is felt that the first fatality could have been avoided if the 
treatment had been conducted with the present technique. The 
possibility of damage to the respiratory mechanism in patients 
having central nervous system lesions increases the risk of treat- 
ment in such cases. All those concerned realized ‘before treatment 
that the patient with the chronic encephalitis was a very bad risk. 
The treatment of similar cases should be undertaken with caution. 

In summarizing our experience with 100 treatments of 57 patients 
having various diseases, we feel that the contraindications for 
treatment are somewhat similar to those which would hold for an 
abdominal surgical operation. Chronic alcoholism and obesity, 
arteriosclerosis with its possibility of a ruptured vessel in case the 
pressure should rise too high during the first stages of the fever, 
central nervous system lesions involving the respiratory mechanism, 
.cardiac damage with lowered cardiac reserve are all specific contra- 
indications. The blood pressure readings still remain the simplest 
index of the efficiency of the vascular system during treatment. 

Preliminary Clinical Results. The first patients treated were 
chosen from a grouji of badly disoriented and degenerated paretics. 
Some of these were in very bad physical condition. Two who were 
especially disintegrated, and who liad been in bad physical condi- 
tion for many months, were given artificial fever and tryparsamid, 
but they continued to go down hill and died several months after 
the fever treatment. The rest have shown great clinical (Fig. 10) 
and psychic improvement and gains in weight of from 20 to 30 
pounds. All have been paroled, and of the 14 only 1 has relapsed, 
but this patient has had only 1 treatment of a 5-hour fever. The 
remainder have had from 2 to 4 treatments at intervals of from 
10 days to several months ajiart. The chemical changes have been 
consistent and resemble the changes after malarial therapy. The 
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gold sol. curves, the protein and the number of cells in the spinal 
fluid returned to the normal. The Wassermann reactions in the 
spinal fluid -and blood have changed somewhat but have not yet 
become negative. The shortest period between treatment and 
parole was 5 months, the longest 9 months. 



>4 5/20/30 

'' 10/26/50 



Fig. 10. — This group of signatures illustrates the subsidence of the ataxia in a paretic 
patient after four artificial fever treatments. The patient is on parole. 


Tlie next series treated was an arthritic group. In this group 
those who responded most were patients sufl’ering with arthritis of 
gonorrheal origin. The acute lesions subsided rapidly, lost their 
redness and tenderness, and there was gradual recovery from the 
stifl'ness. Tlie chronic lesions became painless and there was grad- 
ual relief from the stifl’ness, with increased mobility. Two treat- 
ments were given from 10 days to a month apart. The effective- 
ness of the 5-hour fever period in gonorrheal infection is supported 
by water-bath experiments on the thermal death time of gonorrh^l 
cultures, the results of which will be reported elsewhere. A series 
of patients with chronic infectious arthritis with soft tissue pro- 
liferation and bone atroph}”^ or with joint destruction was treated 
ne.xt. Immediate relief from pain occurred and in some patients 
joint pain has not returned within a period of 8 months. Tlicrc 
has been increased mobility (Figs. 11 and 12) and a reduction in 
the size of the soft tissue swelling. As the patients have used their 
joints more, some of them have been troubled with muscle pains, 
nie usual rchabilitory measures are, of course, necessary after the 
fever treatment. It is too early to speak of the permanent results 
in arthritis at this time. This will be reported elsewhere at a later 
date. 

Gonorrheal vaginitis and cervicitis in adults has been clearc<l 
up in from 1 to 2 treatments with no evidence of infection 
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culture or smear after the next menstrual period following treat- 
ment. Tliese cases had all been resistant to the usual forms of 
therapy. 



Fig. 11. — The appearance of the hands of a 50-ycnr-old patient •ft’ith advanced 
arthritis. This shows the maximum extension before treatment. 



Fig. 12.— The hands of the same patient 1 month after fewr treatment showinc the 
increased mobility of the joints. Tliis has been retained for 7 months. 
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Other disease entities have also been treated, hut the number has 
been too few and the time too short to draw any conclusions from 
these cases. We wish to emphasize that the above statements are 
tentative and are based upon periods of observation of relatively 
short duration, the longest that the patients have been under 
observation being only 1| j'ears. It can be stated definitely that 
immediate clinical improvement in the paretic group, certain types 
of the arthritic group and the group having gonorrheal infections 
is very encouraging. How lasting these results will be can only 
be determined by observations over a longer period of time. 

Summary. Artificial hj^ierthermia can be carefully and accur- 
ately controlled by a rather standardized procedure well within the 
scope of the average hospital. The whole body temperature is 
elevated by the passage of high frequency currents through the 
trunk by means of large block-tin electrodes. The temperature is 
maintained at any desired .level below 42° C. for 5 hoins without 
danger to a patient in ordinar.v physical condition. This is accom- 
plished by keeping the patient surrounded by air at a temiierature 
sufficiently high to compensate for losses by radiation, etc. The 
lemperature can be lowered at will by cooling the patient’s environ- 
ment, by cold drinks and, most important, by a cold enema. The 
condition of the patient is determined by temperature, pulse and 
respiration readings taken every 10 minutes, by blood pressure 
determinations at frequent intervals, and by noting the color of the 
.skin. The fluid balance should be maintained. Excitement is 
avoided by proper sedatives and calmness on the part of the per- 
sonnel. 

One hundred treatments have been given to 57 patients in 19 
months, with a mortality of 2 per cent, based on 100 treatments; 
if based on the number of patients then the mortality is 3.5 i)er 
cent. 

A careful selection of jiaticnts should be made until sufficient 
experience with the method of treatment by artificial h.vperthermia 
has been acquired to evaluate the possibility of damage to patients 
in ])oor condition. 


Non;. — Wo ivi..!!! to cxi)rc^.s oiir prc:it appreciation for tlic cooperation of ilic 
varifxis niomlx'r.s of tlio clinical scrviro.a iviio haVo referred these casc.s to n.s for 
tre.itniont. Ksiiccial tiinnk.s are due to Dr. William S. McCann, Cliief of the Medi- 
cal Service; Dr. .1. R. Murlin, Director of the Department of Vital Economic.^; Dr. 
Eric Clarke, in charce of the Di\dsioti of Paychiatr.v: Dr. F. D. Streeter, Clinical 
Dirci tor of the New Y’ork State Ilospit.al; Dr. R. Plato .Seh'vartr. in charge of 
Orthopedic.s, and Dr. Charles CariH'iiter for their suKCeatlons and critici.sni.s of the 
nicthoil of treatment; Dr. G. U. Whijtple and Dr. W. B. Hatvkins for their vert 
careful postmortem stud.v of the 2 fatal c.a.sea; Dr. W. R. WTiitney. Director of 
Re.-i'ari'h of the (tenoral lilcctric Comp;uiy for a weat deal of technical advice and 
interest in the methods u-ed; ,Mr. .Y. Pace, of the General Electric Company, and 
Mr. H. K. Cordon, of the Rochester Telephone (forixiration, for many helpful ruC- 
Cestion.s; Mr. Charles Renaud, of the General Electric .V-Ra.v Cori>oration, for the 
loan of ccrt.ain espiipment. Thi“ work ha.s Iieen Mtpix)rtcd h.v a aia'cial crant from 
the Rockefeller Foundation. 
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BACILLUS PROTEUS SEPTICEMIA WITH RECOVERY. 

By H. V. Paryzek, 

* AND 

E. E. Ecker, 

CLEVELAND. 


(From the Institute of Pathology and Maternity Hospital, Western Reserve 

University.) 


Although Bacillus proteus is often associated with a multitude 
of inflammatory conditions in man, its occurrence in septicemias and 
bacteremias is extremely rare. As early as 1902 Berthelmann and 
Maid reported its presence in the blood stream of a case of urethral 
fever and pyelonephritis. Since this publication, case reports have 
appeared from the hands of Jochmann,- Lenhartz,'’ Goebel,^ hlay- 
mone,® Reye,® Warren and Lamb,’ and Irimonoiu and Popa.® ^In 
the case of Warren and Lamb, the antemortem blood culture showed 
an unidentified Gram negative bacillus while the postmortem cul- 
tures yielded an organism of the B. proteus group. Irimonoiu and 
Popa’s organism was also obtained at autopsy'. INIost authors 
agree that the organism is rarely recovered during life. In view of 
the rarity of the infection, we desire to present an unusual case of 
B. proteus septicemia with recovery. 

Case Report. Patient R. D. F., aged 24 yeans, primipara, was referred 
to us through the courtesy of Dr. ,J. T. Smith, .Jr., .July 15, 1931. She was 
admitted to iNIaternity Hospital July 9, 1931, for the purpose of inducing 
labor, since the child was too large for the contracted pelvis. A Voorhees’ 
bag was inserted .July 10, 1931, at 11.45 r.M. and was exjielled S hours 
later. Labor began about 3 hours after induction, and was com])leted bj' 
])odalic version after manual dilatation July 1 1, 1931 , at 1 1.45 p.m. 

The pregnancy was uneventful and at no time were there any swnptoms 
suggestive of genitourinary disease. A short time prior to delivery the 
patient began having an irregular temperature, ranging from 3S° to 39° C. 
(sec temperature chart). This continued until the fourth po.stpartum day, 
when she had three very severe chills, which were followed by a tempera- 
ture of 40° C. An irregular, septic t}T>c of temijerature, accompanied by 
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frequent chills and drenching sweats continued for 60 da 3 's. The chills 
were of unusual severitjq lasting from 30 to 60 minutes. Apart from a feel- 
ing of exhaustion the patient was apparentlj’' comfortable during the remis- 
sions in fever. 

Physical Examinalion. A well-developed, well-nourished j'oung female 
apparentlj' comfortable. Her skin was moist, and wthout pallor. Pupils 
were equal and reacted normally to light and accommodation. Teeth were 
well preser\'ed. The tongue was moist and slightly coated. Lungs revealed 
no abnormalities. The cardiac dullness was normal, and normal sounds 
unaccompanied bj' murmurs were elicited by auscultation. Abdomen was 
slightlj' distended, not tender. Uterus was palpable in lower abdomen, 
not tender and apparentlj' involuting satisfactorilj’. Liver and spleen were 
not palpable. No tenderness in the region of the kidneys. Reflexes were 
normal. Lochia were normal. 

Laboratory Tests. Urinalj'sis revealed albumin (1 4-), witli numerous 
pus cells and bacteria, ^\^ute blood cells, 6400. Urine culture was positive 
for B. coli. Blood culture was negative after 72 hours. Routine treatment 
for pyelitis was instituted but no definite improvement took place. 

Course. July 17, 1931, the abdominal distention increased and was 
accompanied by tenderness in the right flanlc and lower right quadrant. 
No mass was palpable. Three days later the distention lessened, and a hard, 
irregular, slightlj’ tender mass was palpable to the right of the uterus. 
Vaginal examination revealed a firm, nonfluctuating, irregular ovoid mass 
quite high off the right cornff, wiiich was sensitive at a point overJhc scar 
of a former appendectomj'. The fundus was in the midline, and showed 
normal involution. The mass gradually disappeared in 2 weeks. Urine 
continued to show varying amounts of albumin wth numerous pus cells 
and bacteria. A residual urine averaging 150 cc. was noted at this time. 

Cj'stoscopic examination revealed a severe degree of cystitis. Both 
ureters were slightly edematous and were catheterized without difficulty. 
A steady flow was obtained from the right side, and an interniittent flow 
from the left. Bladder urine showed numerous pus cells. Right kidney 
urine .showed S to 10 white blood cells, the left 4 to 6 rvhite blood cells per 
high-power field. Cultures revealed B. coli. A retention catheter was 
inserted. At this time the blood leukocj’tc count ranged from 15,000 to 

27.000, with a gradually developing secondary anemia. Red blood cell 

3.800.000. Hemoglobin 02 per cent (Sahli). 

August 4, patient was transfused with 250 cc. of whole blood. This w.as 
followed bj’ a slight impro^’cmcnt in the red count, without anj[ change m 
the clinical course. Fever and chills continued, and the patient began 
simwing more marked exhaustion, with anorexia and mental depression. 
Transfusion of 500 cc. of whole blood was repeated August 12 and August 10. 
Repeated urine cultures revealed the jwcscncc of B. coli. Blood cuUures 
at this time were negative. 

August 15, there was swelling and tenderness of the left ankle, which 
gradiiallj' spread to the calf and thigh, with an ajiparent increase in tlie 
general reaction. September 3, 1931, left thigh was slightly edematous, 
and no temierne.=s was present. Abdomen was soft, not tender, sjilccn 
and liver not palpable. Vaginal examination revealed a normal uterus, 
without anv intlammatorj' masses in the adnexa. Urine showed a negative 
albumin with fewer pus cells and bacteria. Red blood cells, 4.()‘.H),0<H). 
iVhitc blood colls, 16,700. Hemoglobin, 70 per cent (Hahli). Differential. 
Poljnnorphonuclcars, S-t..5 per cent; large Ijnnpbocytcs, 1 per cciif: 
Ij'mphocj’tes, 6.5 per cent; transitional cells, 7.5 per cent; liasojilviiic ceiis 
0.5 per cent. 

September 5, little ch.mgc was noted in the jiaticnf’.s condition. .4 neu 
blood culture rcve.alcd the presence of B. jiroteu-s. The jiatient .s blooa 
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agglutinated the organism in a dilution of 1 to 640. At this time a definite 
change in the clinical course was noted. The chills became less frequent, 
remissions in temperature lasted 24 to 36 hours, and there was a gradual 
decline by lysis. 


July >4ug 

9 10 11 \l 15 14 15 16 17 18 19 ZO Zl iL LI LA 25 26 27 28 29 50 31 I 



At 

41' 

40 

39 

38' 

37 

30 

55 


Aug 3opt 

26 27 28 29 50 51 1 2 5 4 5 6 7 8 9 10 11 12 15 14 15 1719 21 25027 Z9 



Fia. 1. — Tcniporsvturc chart from admission to discharge. Noon of each day is 
indicated by the vertical line midway between the date figures. For the last 16 days, 
only maximum and minimum figures are given. Hero each vertical space represents 
2 days. Pulse was proportional to temperature. 

The urine was clear and albumin free, with verj* few pus cells and bac- 
teria. Bed blood cells, 4,710,000; wliite blood cells, SSOO. Hemoglobin, 70 
per cent (Sahli). The patient was discharged from the hospital September 
10, to continue her convalescence at home. Apart from the three blood 
transfusions and supportive medication no other therapeutic measures 
were instituted. 
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Bacteriologic Findings. The blood was drawn at the beginning 
of a cliill, and cultured on brain brotli. Incubation at 37° C. for 
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24 hours yielded a pleomorphic Grain negative and motile rod which 
ga^'e a smooth, spreading growth (H form) on blood agar plates. 
The sugar reactions were as follows; 


Sugars 

Acid 

Gas 

Glucose 

+ 

+ 

Galactose 

+ 


Levulosc 

+ 

Slight in 72 hours. 

Glycerol 

+ 

Slight in 72 hours. 

Xylose 

+ 

+ 

Dextrin 

!*= in 72 hours 

— 

Adonitol 

in 72 hours 

— 

Arabinose 

± in 72 hours 

— 

Inulin 

± in 72 hours 

— 

Salicin. 

=>= in 120 hours 

— 

Lactose 

— 

— 

Saccharose 

— 

— 

Maltose 

— 

— 

Mannitc 

— 

— 

Dulcitol 

— 

— 

Starch 

— 

— 

Raffinose 

— 

— 


Milk was peptonized and gelatin was liquefied. Indol was not 
produced and the organism bleached litmus. On Wilson and Blair’s 
medium, the organism failed to reduce sulphite to sulphides in the 
jiresence of glucose. Acetylmethylcarbinol was not produced. 
The organism hcmoiyzed human blood and killed mice both by 
subcutaneous and intraperitoneal injections. From a ])revious 
blood culture, which aiqieared hemolyzed, we were able to isolate 
the same organism. The organism therefore was found in two dis- 
tinct blood cultures. As stated before, the patient’s serum typically 
agglutinated the organism in a dilution of 1 to 6-10. On September 
5th, the patient’s serum markedly agglutinated the organisin in 
dilution of 1 to 12S0. The organism was also typically and to titer 
agglutinated by an antiprotens serum (1 to 12S0). The organism 
therefore belongs to the B. jiroteus group (species mirahilis). 

Conclusions. An organism of the B. protcus (mirahilis) grouj) 
was isolated from a case of jiostpartum septicemia of several weeks 
duration. Except for the presence of a phlebitis no other complica- 
tions were noted. The patient made an uneventful recovery. 
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The rapid increase of erytliroeytes in the peripheral blood after 
short periods of exercise has been confirmed many times in studies 
on normal variations in the numbers of red-blood corpuscles.^ The 
related problems of the changes in total hemoglobin content, volume 
percentage, mean corpuscular hemoglobin, mean corpuscular vol- 
ume, and mean corpuscular hemoglobin concentration after marked 
exertion have been investigated less often. The data presented in 
this paper indicated that immediately after 2-minute periods of 
hard exercise, the total numbers of erythrocytes rose to a peak and 
fell to their normal average in about 45 minutes. This marked 
rise in numbers was not accompanied by significant variations in 
total hemoglobin content, volume percentage or concentration of 
the hemoglobin in the cells, with the methods employed for their 
determinations. Real decreases in values appeared, however, imme- 
diately after exercise in the mean corpuscular hemoglobin content 
and in the mean corpuscular volume (Table 1). 

Method, The 40 e.xperimcnts reported here were grouped into 3 series 
of 10 studies each, made on 3 persons respectively, and 1 series of 10 on 
10 different individuals. All subjects were healthy young women between 
the ages of 20 and 35 jnars. Only 2 of the 13 persons under observation 
were accustomed to severe exertion. 

The course of the investigation was the same in each of the 40 studies. 
A 2-minute period of hard exercise in the nature of running up and down 
3 flights of stairs twee (21 steps each; height, 7i inches; flights set at an 
angle of 31.7 degrees) provided the exertion in all but 2 instances. In 
these 2 cases a series of exacting “setting up” exercises during a 5-minute 
period were used. Before the acthdty, blood samples sufficient to jdeld 
the determinations considered below were taken from the finger tip of the 
subject. The data obtained from this preliminarj’’ group of “counts” con- 
stituted the normal condition of the red corpuscles of that individual. 
Immediately after the exercise (no interval allowed) a second sampling 
was obtained and additional ones were made every 15 minutes thereafter 
until a total of S had been recorded (Table 2). 

Six determinations were made from each group of samples and 
were obtained in the following manner: 

1. Total lied Count. The drop of blood from the finger tip was 
diluted with ITayem’s solution in a U. S. certified pipette. After a 
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tliorougli mixing of the corpuscles by placing tlie pipette in an 
electric agitator, the number of er^'throcytes in 160 small squares 
(2 chambers) was recorded. 


Table 1. — The Significance of the Difference Bet^veen the Determinations 
Before and After Activity (Calculated from Original Data). 



1 CoefB-f 

j j 

1 

1 cient 1 

j Probable 1 Signi- 


Standard! of | Probable 

Differ- 1 error of 'ficance 

' Mean. 

de\ia- 1 x'aria- ’ error of 

enco of } differ- j of 


tion. 1 tion, mc.an. 

means, j ence of ] differ- 

1 

1 ver ^ 

1 means. 1 enro.* 

1 

• cent. 



Total rod count: 

Before 

After 

HcmoploLin, crams: 

Before 

After 

Volume, per cent: 

Before 

After 

Mean corpuscular hb., micro-i 
microcrams: 4, j 

Before j 

After 1 

Mean corpuscular volume, c.n '■ 

Before 

After i 

Mean corpuscular hb, concen-. 
tration, per cent: i 

Before 

After 1 


4.440.000 

4.090.000 


14. 2S 
13.93 


39. S 
40.7 


31.40 

2S.71 

89.80 

81.95 


35.11 

35.15 


713.000 

317.000 

i IG 

1 6.3 

1 5*=/ 5,000 ! nnp ^ 

. :ir34,000 j , 

±82,000 j 

I 


0.7S 

0.S9 

! 6.S 

i 

;o:?0 1 0-35 j 

±0 13 1 

) 

- 

2.4 

3.2 

i G 1 

7.S 

io.i ; o-oa 

1 1 

±0 m 1 

t 

- 

l.Cl 

2. OS 

5.1 ! 

7.2 1 

1 ! 

*0.17 o 75 i 
*0.22 ' ^ ' 

±0.28 j 

-F 

5.43 

7.22 

1 

6 1 
•S.S 

I 

i *0.59 ; 7 sr. ! 

, -r) * 

±0 99 


1 

1.93 

2.47 

1 1 

! 5.5 , 
, 7 

n 0 1 

^0.27 

±0 3fi , 

- 


* “Unless a deviation is more than four times its probable error, there is no tireat reason for 
thinking it may not result from pure chance."^ 

2 . Total Ilcmoglohin. The blood sample was drawn into a hemo- 
globin pipette and diluted with a 1 per cent solution of hydrochloric 
acid. After intervals of 20 minutes or more readings were made in 
a dark room with a Duhoscq colorimeter pro\ided with a Baiisch and 
Lomb-Newcomer hemoglobin attachment. In all instances the 
values were read with light from an S-inch Corning daylight lainj). 
The determinations expressed in grams per 100 cc. of blood were the 
averages of at least 5 readings of each sample. As these readings 
were too low, 2.4S gm. per 100 cc. were added, the correction figure 
having been obtained by previous comiiarison with tlic measure- 
ment of the hemoglobin content of blood by the van Slyke apjia- 
ratus. 

3. Volume Percentage. Tlie blood was jireparcd for study in 

van Alien hematocrit tubes according to the methods b.v 

that author.-'^ A 1.3 per cent solution of sodium oxalate was ii.'''ed 
as the most satisfactory diluent. The 'tulies were seak'd willi 
padded rubber hands and then centrifuged at a speed of -1000 revo- 
lutions per minute (radius of arm, 7 cm.) until 2 consecutive reading- 
made at .5-mimite intervals yiekled the same value. In every case 
the centrifuging contimieil for at least 30 miniite.s. The eolunin o 
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packed erythrocytes was read in terms of the percentage of the 
total original column (e. g., corpuscles 40 per cent of total volume 
of sample). 


Table 2. — Data for Red-cell Values for the 4 Series of 10 Experiments 
Each, Before and After a 2-Minute Period of Hard Exercise. 



Before 

After 

15 

30 

45 

GO 

75 

90 


activity. 

activity. 

min. 

Tiiin. 

min. 

min. 

niin. 

min. 


1. Total Erylhrocijtc Counts (Millions). 




Subject H 

. . 4.29 

4.70 

4.08 

4.34 

4.29 

4.29 

4.28 

4.29 

Subject K 

. . 4.67 

5.17 

4.99 

4.71 

4.60 

4.64 

4.65 

4.65 

Subject G 

. . 4.20 

4.81 

4.72 

4.36 

4.27 

4.26 

4.27 

4.27 

10 persons 

. . 4.54 

5.32 

4.90 

4.64 

4.57 

4.54 

4.53 

4.53 

Average . 

. . 4.44 

5.00 

4.82 

4.61 

4.45 

4.43 

4.43 

4.44 

(40 experiments) 









2. 

Total Hemoglobin (Grams). 




Subject H 

. . . 14.0 

14.7 

14.4 

14.1 

13.7 

13.8 

13.5 

13.5 

Subject K 

. . . 14.3 

14.4 

14.2 

14.2 

14.3 

14.2 

14.3 

14.2 

Subject G 

. . . 13.1 

13.2 

13.3 

13.1 

13.2 

13.1 

13.1 

13.0 

10 persons 

. . . 14.4 

14.9 

14.7 

14.4 

14.4 

14.3 

14.4 

14.4 

Average . 

. . . 14.0 

14.3 

14.2 

14.0 

13.9 

13.9 

13.8 

13.8 


3. Total Volume (Per cent) 





Subject H 

. . . 40. S 

42.2 

41.4 

40.7 

41.0 

42.1 

40.7 

41.9 

Subject K 

. . . 41.0 

42.2 

41.9 

40.9 

41.3 

41.1 

41.4 

42.2 

Subject G 

. . . .37.7 

38.0 

38.1 

30.7 

37.6 

37.2 

37.0 

37.4 

10 persons 

. . , 39.8 

40.6 

40.0 

39.3 

39.2 

39.6 

39.4 

39.6 

Average . 

. . . 39.8 

40.8 

40.4 

39.4 

39.8 

40.0 

39.6 

40.3 


4. Corpuscular 

Volume 

(Cubic Micro). 




Subject H 

. . . 95.0 

89.9 

88.6 

93.9 

95.5 

98.2 

94.9 

97.6 

Subject K 

. . . 87.9 

81.5 

84.5 

86,8 

88.7 

88.5 

89.1 

90.0 

Subject G 

. . . SS.4 

78.9 

80.8 

84.2 

88.0 

87.2 

80.5 

87.6 

10 persons 

. . . 88. 0 

77.5 

81.9 

85.0 

80.2 

87.3 

87.1 

87.0 

Average . 

. . . 89. 8 

82.0 

84.0 

87.5 

89.0 

90.3 

89.4 

90.7 


5. Corpuscular Hemoglobin 

(Micromicrograms) . 



Stibjcct 11 

. . . 32.0 

31.3 

30.8 

32.5 

31.9 

32.2 

31.5 

31.5 

Subject K 

. . . 30.0 

27.9 

28.5 

30.2 

.30.7 

30.0 

30.8 

30.5 

Subject G 

. . . 30.8 

27.4 

28.2 

30.1 

.30.9 

30.8 

30.7 

30.4 

10 persons 

. . . 31.7 

28.0 

30.0 

31.0 

31.5 

31.5 

31.8 

31.8 

Average . 

. . . 31.4 

28.7 

29.4 

31.0 

31.3 

31.3 

31.2 

31.1 


0. Corjjusaila 

r Hemoglobin (Concentration, Per 

cent). 



Subject H 

. . . 34.3 

34.8 

34.8 

34.0 

34.3 

32.8 

33.2 

.?2 2 

Subject K 

. . . 34.9 

34.1 

33.9 

34.7 

34.0 

34.0 

34.5 

33.7 

Subject G 

. . . 34.8 

34.7 

34.9 

35.7 

.35.1 

35.2 

35.4 

3-i.S 

10 ix'rsons 

. . . 30.2 

30.7 

30.8 

30.6 

36.7 

30.1 

30.0 

30.4 

Average . 

. . . 35.1 

35.1 

35.1 

35.4 

35.2 

34.7 

34.9 

34.3 
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4. Mean Corpuscnlar Volume. The average size of a red corpuscle 
was calculated by the use of Wintrobe’s^ formula: 

Volume of packed cells (cc. per 1000 cc.) 

Corpuscular volume — 

(cubic micra) Total red-cell count (millions per cu.mm.) 

400 

e. 0 ., = 90.9 

4.4 

5. Mean Corpuscular Hemoglobin. The average amount of hemo- 
globin in a single cell was determined by using the formula employed 
by Wintrobe:^ 

Total hb. (gm. per 1000 cc.) 

Corpuscular hb. = 

(micromicrograms) Total red-cell count (millions per cu.mm.) 

140 

C. 0; = 31. S 

• 4.4 

6. Mean Corpuscular Hemoglobin Concentration. Since the pro- 
portion of hemoglobin in relation to other corpuscular contents was 
considered as important as the quantity in each cell this final set of 
calculations was made according to the following equation:^ 

Total hb. (gm. per 100 cc.) X 100 

Corpuscular hb. concentration = — — 

(in per cent value) Volume in cc. per 100 cc. 

1400 

e. g., = 35.0 

40 

Preliminary experiments wei’e performed in each type of tech- 
nique to ensure satisfactory accuracy in the accumulation of the 
data.®’® 

Results. 1. Total Bed Count. The pattern of the curve in 
Chart I showed marked increase in the number of erythrocytes 
immefliately after exercise (average increase of 550,000 cells) anrl 
a gradual return to normal within a period of 30 to 45 minutes. 
In subject H, the second and third jioints were nearly alike and 
the maintenance of these high values was followed by a fairly abruiit 
drop to the normal level. Each separate e.\perimcnt on this indi- 
tydual presented a pieture of the same type. The series on subject G 
showed a tendency toward the same sort of pattern but, in general, 
it might be said tliat in subjects K, G and 10 ])crsons there was no 
eiddence of a plateau as in subject H, and the drop in total numl)cr 
was marked and progressive within the first 15 ‘ minutes after 
exercise (Table 2). 

2., Total Hemoglobin, 'llu; amount of hemoglobin in the b!oo<l 
was slightly but not significantly increased by e.\eroise (Chart T, 
Table 1). 'niere was an early return to normal valne.s. 'Ihc hemo- 
globin content in the II serie.s had a more decided rise immediateb 
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after exercise and, unlike the other 30 experiments, dropped below 
normal and maintained itself at this lower level (Table 2). 



. o 

03 W 

o o 

.§ £ 

c. 

y. 


0 

1 


3. V ohtmc Percentage. The volume percentage changed but little 
(Chart I, Table 1). Separate exi)criments exhibited some varia- 
tions in results and occasionally actual drops in volume percentage 
occurred following activity; however, in 31 of the 40 cases there 
was a slight increase or an unchanged condition. 
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4. Corpuscular Volume. The estimated corpuscular volume (the 
total cell volume per unit of blood di\-ided by the total number of 
cells per unit of blood) dropped immediately after exercise and 
regained its normal values in f to 1 hour (Chart I, Table 1). 

5. Corpuscular Hemoglobin. The estimated corpuscular hemo- , 
globin (the amount of hemoglobin per unit of blood divided by the 
number of corpuscles per unit of blood) paralleled the drop in 
corpuscular volume (Chart I, Table 1). Without exception there 
was a real decrease in the average amount of corpuscular hemo- 
globin immediately following the period of activity. The lowest 
value was attained at the second point in 3 of the groups and at 
the third point in the series on H (Table 2). The return to normal 
was simultaneous vith a similar recovery of the total number of 
corjjuscles and was likewise maintained to the end of the experiment 
with the exception of subject H. 

6. Corpuscular Hemoglobin Concentration. The constancj’’ of the 
proportion of hemoglobin in a cell during and after strenuous 
activity is well shown in Chart I and Table 1. 

Discussion. As in most of the preidous work on the effect of a 
short period of strenuous exercise on red blood corpuscles, the 
present study revealed. a significant increase in the total number of 
erythrocytes (550,000 =*= 82,000, Table 1). Sometimes the actual 
change following exertion was as low as 130,000 cells (Case 7, 
original data). This slight variation may be contrasted with such 
a marked response as a rise of 1,200,000 corpuscles (Case 36, original 
data). The return to the initial number of cells occurred within 
45 minutes after exertion and was maintained to the end of the 
exi)crimcnt. 

The hemoglobin content of the blood, on the other hand, presented 
no significant increase as a result of exercise (0.35 ± 0.13 gm., 
Table 1), although a slight rise in the pattern of the curve (Chart I) 
could be seen. Considered separately, the e.ximriments were char- 
acterized by considerable variation. These deviations may be due 
to uncontrolleil variables in technique, such as many other workers 
in this field have e.xi)erienccd. The second count was less than 
the normal value in 9 cases with a maxuimnn fall of 0.4S gm. (Case 
1 3). One c.xj)eriment showed no change at all after e.\'ercise (Case 7). 

Tn 30 (75 per cent) of the studies the B count was above the normal 
hemoglobin content, the ma.xiraum increase being 2.06 gm. (Case 5). 
This failure of the hemoglobin values to follow the luittern of the 
curve for red-cell numbers (Chart I) seemed to corroborate the 
work of Schmaltz (cpiotcd by Willcbrand)* who found no change 
in specific gravity or hemoglobin content after 10 minutes of hard 
exercise, and of ^liteheH'-' who obtained inconstant increa.^e and 
one not proj)or(ioiiate to the rise in red corj)UscIe.s. On the other 
hand, Boothby and Berry.’® .Schneider and Havens” and Broun'- , 
calculated increases of 8.3 per cent, 3.5 per cent to 10.9 per cent, 
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and 8.5 per cent respectively. Orias,^^ working with somewhat 
different conditions, concluded that there was a real drop in the 
hemoglobin in his subjects after 15 days of intense exercise and a 
gradual return to a normal content in the blood within a period of 
4 to 6 days following the cessation of exertion. Since the length of 
activity was so great he was probably justified in explaining this 
decrease as due to red cell destruction. A similar conclu-sion was 
reached by Broun^'* upon study of the blood picture of dogs after 
they had been subjected to prolonged periods of activity. 

Although the total hemoglobin content did not change signifi- 
cantly in these studies, there was a real decrease in the amount of 
hemoglobin in the cells after exercise (2.75 0.28 inicromicrograms; 

Chart I, Table 1). These data lend weight to the suggestion of 
MitchelP that incoming cells vdth less hemoglobin value than nor- 
mally found in the peripheral circulation accounted for the dispro- 
portionate and highly variable response of the hemoglobin content. 
Accompanying this decrease in corpuscular hemoglobin there was 
no real alteration in the amount of hemoglobin in each cell in 
proportion to its volume. The difference in the average corpuscular 
concentration in 40 experiments before and after exercise was found 
to be less than its probable error (Table 1). 

The volume percentage as determined by the hematocrit method 
with a small amount of blood showed no significant change which 
could be attributed to the effects of exercise (Table 1). With the 
real increase in the number of cells (average 550,000) there was 
only a slight increase in the total volume (0.09 =±= 0.04 per cent). 
However, with the same method of volume determination. Smith 
and Brest® found that women with total counts of 420,000 cells 
less than the normal a^'erage also had about 4 per cent lower total 
volumes. If a proportional increase in volume had accompanied 
the rise in the number of cells in these experiments, it should have 
been of sufficient magnitude to have been measured by the method 
employed. 

In contrast to these findings are those obtained by pre^^ous 
investigators. Edgecombe'® showed that with a fall in amount of 
hemoglobin was a rise in the percentage volume of erythrocytes. 
The latter was augmented considerably when profuse iiersjh ration 
occurred. Broun,'- Scheunert and IMullcr,'® Scheunert and Krzy- 
wanek. Krzywanek and Arnold,'® and Arnold and Krzy- 

wanek®® obtained real increases in volume percentage. Arnold and 
Krzywanek furthermore noted that the increase in volume was not 
as groat in man as in exiierimcntal animals. 

Though the volume percentage did not change, the decrease in 
the average eor])uscular volume after exercise was found to be real 
(7.85 ± 0.99 culhc mlcra; Chart I, Table 1). Price-.Jones-'-- has 
emjihasizcd the increase in cellular diameter following vigorous 
exercise (running up and down 6 flights of stairs 3 times). He 
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associated the increase ■with a diminution in alkalinity of the blood. 
Wiechmann and Schurmeyer-® verified these observations on cells 
during muscular fatigue. Broun*^ stated that his data -were too few 
to give figures on the average cell size, but he believed they tended 
to confirm the work of Price-Jones. On the other hand, Scheunert 
and Krzjwvanek*^®: stated that the volume of a single cell re- 
mained constant during rest and activity. Dryerre, ct found no 
real difference between the mean diameters of erythrocytes before 
and after violent exercise, although from tlieir tables the average 
for the readings taken after exercise was slightly less than the one 
before. Ponder and Saslow-® reported that they obtained no evi- 
dence of an increase in diameter of the average corpuscle after 
exercise (running down 6 flights of stairs and back again) that 
could not be accounted for by the error of the method. "Wlien tlieir 
determinations for 25 persons at rest and after exercise were aver- 
aged, the mean for those after exercise was 0.04 n less than the one 
before. 

In order to test the decrease in cell volume in this series of experi- 
ments as found by the division of the total volume by the total cell 
count, 5 sets of slides were made for the measurement of cells from 
dried films. Cells magnified 1300 times were projected by means 
of the euscope and measured directly vdth very fine compasses on a 
transparent protractor divided into 1 mm. parts (metliod of Sander 
and Tooniey).-® The ground glass screen was lighted evenly so 
that almost all the cells could he measured (2 diameters for each of 
200 cells on 5 slides before e.xercise and 5 slides after exercise). 
The re.sults were as follows: 


Table .3.— Effect of Exercise on Diameter of Red Cells. 
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The difference (0.02 n) between the two means was found to lie 
aliout equal to its jirohable error and therefore not significant. 
'Idiese data confirmed those of Dryerre, ct al.,"' and Ponder and 
Sa.slow--' in that the variation came within the limit of error of the 
method and could not lie proved real. The measurement of dried 
cells is admittedly inaccurate, but even so the tendency was toward 
cells of less diameter, when all data were averaged, rather than 
greater, as indicated by Price-Jones. If, as Iladen-^ noted, a change 
in diameter of l;i caust'd a variation of 44 jicr cent in cell volume, 
then a diff'erence of about 9 jier cent in volume as found in the.-c 
studies might well be difficult to iletect in dricsi cells. 
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Six possible causes for the increase in the number of erythrocytes 
have been outlined by Hawk-.^s (1) production of new cells; (2) con- 
centration of blood through increased urine formation and copious 
perspiration ; (3) concentration of blood through vasomotor contrac- 
tion and rise in blood pressure; (4) concentration of the blood 
through evaporation in the lungs; (5) sudden passage into the cir- 
culating blood of a large number of cells lying in various parts of the 
body and inactive before the time of muscular exercise; (6) passage 
of fluid from the blood to the active muscles. Long continued 
exercise may produce effects depending on these and other factors, 
but the initial increase in corpuscles in the peripheral blood imme- 
diately after 2-minute periods of hard exercise as described in these 
studies would seem to be due largely to a sudden shower of cells from 
reservoirs, principally the spleen, in other partsof the body, Mitchell,® 
Edgecombe,^® Ilawk,®® Broun, Scheunert and Miiller,’® Scheunert 
and Krxywanek,'^“’ Abderhalden and Roske,®® Barcroft and 
Poole,®® Barcroft and Stevens.®^ No perspiration was noted in the 
present experiments except in the 5 series where only the dried 
smears were made for the measurement of cells. There was also 
no definite change in the number of reticulocji;es. The rapidity 
of the response of the erythrocytes after short periods of vigorous 
exercise, the lack of sensible perspiration, and the failure to demon- 
strate an increase in new cells would be indirect evidence in confir- 
mation of the statement of Barcroft and Poole®® that “there seems 
to be no doubt, however, that the spleen does play a considerable 
role in the increment of corpuscles during asphyxia and during 
exercise, even though it may not be responsible for the whole 
phenomenon.” ■ 

Conclusions. 1. Two-minute periods of strenuous exercise pro- 
duced a transient increase in the total number of red corpuscles per 
cubic millimeter in the peripheral blood stream. 

2. This short but severe exertion failed to alter significantly the 
total amount of hemoglobin or the volume percentage of erythro- 
cytes. 

3. A drop occurred in the estimated mean corpuscular volume 
and mean corpuscular hemoglobin immediately after exercise, sug- 
gesting that cells were present smaller in size and containing less 
hemoglobin than those normally circulating in the capillary beds 
of the body surface. 

4. The smaller amount of hemoglobin was correlated with the 
decreased volume of the corpuscles, so that the jn-oportion of hemo- 
globin to other corpuscular contents remained relatively constant 
during rest and exercise. 
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During the past two years we have found Heleniuin microceph- 
alum D. C. to be a rather common cause of contact dermatitis 
(venenata). WebeP names Helenium autumnale in his list of cuta- 
neous irritants. Andrews^ states that the heleniums (the sneeze 
weed family) belong to the group of plants which arc known to 
cause systemic reaction following contact. We have found no other 
reference concerning the helenium family in medical literature. 
Since we have seen a number of cases of severe dermatitis due to 
the heleniums, and knowing that the plant is very abundant in the 
Southwest, we are led to believe that the helenium family may be 
of considerable importance in the cause of dermatitis through many 
sections of this country, which accounts for our detailed study of 
the distribution of this plant throughout the entire United States. 

Distribution. The finding of a number of severe cases of derma- 
titis venenata due to the heleniums caused us to investigate every 
section of our state, as well as New Mexico, Texas, Kansas and 
Arkansas, from the standpoint of the abundance of the helenium 
plant. We found the plant very abundant along the roadsides and 
in the poorly drained areas of the prairies of the panhandle of Texas 
and of many sections of New Mexico, western Kansas and western 
Oklahoma. Occasionally plants were found in eastern Oklahoma 
and western Arkansas. 

Questionnaires were sent to the professors of botany of the 
universities and agricultural colleges in every state in the Union. 
A detailed repl>’ from all but 6 states was obtained. Information 
concerning the plant in these states was obtained from the foresters. 

Information received from the professor of botany, Univensity 
of Kansas, stated that the plant is fairly commonly found in the 
eastern section of the state. The professor of botany. University 
of Arkansas, reported the plant rather generally distributed but 
nowhere very abundant in the state. From Louisiana a report 
came that it is very abundant along the roadsides and waste places. 
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Nevada, Arizona, Idaho, California and Utah all report one or 
more species of helenium to be moderately common and fairly well 
distributed throughout their states. We were interested in the 
reports which came from Oregon and Washington. The professor 
of botany of the University of Oregon stated that “hundreds of 
acres of the Helenium autumnale grow along the Columbia Ri^'e^, 
less elsewhere.” He reports a number of other varieties in the state. 
Likewise information from the professor of botany of the University 
of Washington is similar in character. Wyoming reports show that 
the plant is fahly abundant along the Platte River. In Colorado it 
occurs but rarely. In Montana, North and South Dakotas and 
Nebraska information was given us that it is common in low places 
and fairly well distributed throughout these states. In Minnesota 
the plant is abundant as far north as the Twin Cities. In Wiseon- 
sin it occurs but rarely. 

Information received shows the plant to be quite well distributed 
and in some places very abundant in Ohio, Indiana and Illinois. 
Charles C. Beam, Research Forester for the State of Indiana, states 
as follows: 

“Helenium autumnale is a common plant in all parts of Indiana. . . 
It is a denizen of low gi’ound and is most frequently found in low open fields 
in wet land and along ditches. It rarely grows in thick colonies and is 
usuallj’ found as single plants here and there, but sometimes it grows fairly 
thick. On the contrary, Helenium nudiflorum is usually a common plant 
where it is found and grows in large colonies. I have seen it by acres, 
usually in waste land or pasture fields. All species of the genus arc avoided 
by stock and are reputed to bo poisonous to them. . . . This month 
(October, 1931) I found a pasture of about 3 acres of Helenium tenui- 
folium. . . . The species was almost a pure stand and stock did not 
touch it.” 

A report from the "Nhrginia Polytechnic Institute shows that the 
plant is quite widespread in Virginia along the Blue Ridge and 
Allegheny Mountains. The professor of botany at Charlottesville, 
Va., reported it to be fairly common, but rather abundant along 
the southwestern mountains of the state, and said that it was louiid 
in fair alnindancc around Richmond. From our reports wc find it 
fairly common along the streams in New "i'Di’k and moderately 
abundant in IMaryland, Delaware and New Jersey. The jirofessor 
of botany at the Massachusetts Agricultural College at Amherst 
advises us that the plant is common in Berkshire County hut rare 
in other sections of the state. It is found in Connecticut, Rhode 
Island and hlaine hut not abundant in these three states. 

All states south of the Ohio River and cast of the Mississippi, 
except Florida, reported one or more species of the helenimns to I'C 
common and fairly widely distributed. It rarely occurs in I'lorida. 

A great many botanists reported that Helenium autumnale was 
common. After studying the helenium family in detail riuring the 
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last few months, and after a conference with the Assistant Director 
of the New York Botanical Garden, Marshall A. Howe,® we feel 
that many of the botanists in reporting Helenium autumnale were 
possibly referring to some other species, as there are many species. 



bo fairly abundant and widely distributed. 
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Helenium autumnale is very common in tlie eastern tllird of the 
United States. In the midcentral territory Helenium microcepha- 
lum D. C. is common. In the vestern section of oiu- country Hclen- 
ium montanum and Helenium nudiflorum are more common and 
the autumnale, if found, is rare. From a practical standpoint it 
makes no difference which species was found, since the character- 
istic of the genus is an oleoresin, which is the part of the plant that 
produces the dermatitis. 
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appears as minute globules of oil, very thickly distributed over the surface 
of the plant. 

Helenmni Anlumnale. A perennial with a more or less pubescent stem, 
narrowly winged by the decurrent bases of the leaves, 2 to 6 feet high. 
Leaves are oblong, lanceolate or ovate-lanceolate, 2 to 5 inches long, { to 
2 inches vdde, prominentlj'’ toothed, sessile (attached to stem vdthout 
stalk). Heads are numerous, borne on stalks of great length, 1 to 2 inches 
broad, including rays; ra 3 's, 10 to IS, drooping, bright yellow; disks spherical. 

The stem, leaves and flowers are sprinMed vdth bitter aromatic resinous 
globules. 

Tins species is Imown to hybridize with Helenium nudiflorum. Manj’’ of 
the specimens collected show evidence of this hybridization. 



DISK FLOW-SR EASaL LEAF 

Fio. 3. — DnvwinR showng tlie Ixjtany of Ilclcnium microccphalum D. C. 


This species grows in low, usually ])oorbv drained prairies and meadows; 
blooms from Julj' to October. It is widely distributed from Quebec to 
Florida, Manitoba, Oregon, Oklahoma, Te.xas and Arizona. 

Hclaiumi Microccphalum D. C. Helenium mierocephahnn D. C. (sneeze 
weed or bitterwced) is an annual leafy plant, 1 to 21 feet high, with winged 
angular stems. The leaves are simple, the blades 'oblong to lanceolate, 3 
to S cm. long, clasping the .«tem and continuing dowm the stem fully half 
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the length of the blade, those of the lower leaves often toothed. Flowers 
are 5 to 6 mm. in diameter, disk globular, the rays 3 to 5 mm. long, j’ellow, 
wedge-shaped, folded against the stems. 

The plant, grows in moist soil, depressions that are locally called hog- 
wallows, and banks of small streams. 

It is found graving in southern Oklahoma, Texas and adjacent hlexico. 



Fig. -1. — Rcsultsof pntch test 24 Iioiir.s after application of Kroimd leaves of Ilelenium 

microeephaluin D. C. 

We arc indebted to Dr. Mark R. Everett, profe.ssor of biochemis- 
try and jdiarrnacology at tlie University of Oklahoma jMedical 
School, for a preliminary report upon the nature of the active sub- 
stance. He states that the irritant is secretetl upon the surfaces 
of tlie leaves and flowers in the form of a resin. The active sub- 
stance is nonvolatile, is entirely extracted by absolute ethyl alcohol 
at room temperature, is also soluble in benzene or ether, but rela- 
tively insoluble in petroleum ether or water. Further chemical 
studies on the e.xact nature of the irritant are being made by Dr. 
Everett. 

Skin Test Findings. Patch tests were run with the ground-up 
leaves, flowering tops, the olcoresin as a whole, and the various 
fraction.s. We were very much interested in the fact that of all 
the substances we have ever used in jiatch tc.sting the oleorc.sinoiis 
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material from the helenium plant produced the most marked local 
and systemic symptoms. A 10 per cent solution of the oleoresinous 
material in olive oil was useddn doing the patch tests. The abso- 
lute ethyl alcohol fraction gave by far the most marked reactions. 
Some patients would obtain not only a marked local reaction in 
the course of a few hours, but would also have systemic reactions 
manifested by abdominal cramps, with diarrhea. We mention this 
to show the marked toxicity of the resinous material. Patients 
should be carefully watched following testing, as we have found 
systemic reactions not uncommon. For patch testing a 10 per cent 
solution of the ground-up leaves or heads, or the extracted oleoresin 
in olive oil, may be used. (Careful) controls on nonsensitive patients 
should always be made. 

Importance of the Heleniums as a Cause of Contact Dermatitis. 
During the past 2 years we have seen several cases of contact der- 
matitis due to Helenium microcephalum D. C. Two of these cases 
have been recently reported in detail by one of us.^ As we review 
a number of cases of dermatitis of unknown origin whom we saw 
before we were testing with the oleoresin of helenium, we feel con- 
fident that a number of them were due to contact with this plant. 
Since in our clinic we deal only with the allergic phase of derma- 
tology, the number of cases of contact dermatitis who come to us 
would naturally be comparatively small compared with those who 
apply to the dermatologist for relief of their symptoms. We feel, 
therefore, since we have seen a number of cases during the last 
2 years the cause of which we could trace to one of the heleniums, 
that evidently the dermatologists in tlie Southwest have also seen 
a large number of similar cases. We find on personal interview 
with some of the leading dermatologists in this section tliat they 
are entirely unfamiliar with the plant. We find in careful review 
of the medical literature during the past 10 years that the plant is 
mentioned only twice as a possible cause of dermatitis, but we can 
find no record of a report of a single case of contact dermatitis, the 
cause of which has been proven to be contact with helenium. We 
would naturally conclude that many cases of contact dermatitis due 
to helenium are being unrecognized by the dermatologist and the 
allergist. 

In our reports from the botanists from various states of this 
country we find that in about 50 per cent of the states the plant is 
profuse and widely distributed ; in about 35 per cent it is fairly abun- 
dant and widely distributed, but it occurs in all the states. The 
habitat of the plant is the roadside, especially at the side of the ditch 
along the road. It occurs in the poorly drained areas of the semi- 
arid sections of the United States. Frequently the plants are indi- 
vidual and do not grow close together. We have observed them 
around barn lots and in the wheat fields as individual plants, but 
many places where there is a wet area there will be from a quarter 
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acre to several acres of tlie plant growing very tliickly. Some of 
the varieties of helenium are described in various garden books 
and are used as borders on the lawn. The possibility of contact 
with the plant is (fairly) great; for example, those who work on the 
public roads, the farmer, the telegraph and telephone lineman, the 
man who works in the wheat field, the rancher, the hunter, the oil- 
field worker and in some cases the women who work with their 
shrubbery, certainly have adequate contact with the plant. Coca® 
states that, differing from the usual allergic individual who is sub- 
ject to the atopic hereditary influence, about 70 per cent of the 
white race may have contact dermatitis. In other words, nearly 
three-fourths of those who have adequate contact with the heleniums 
have an excellent opportunity to develop a dermatitis. 

As previously stated, there are many varieties of the helenium. 
In some sections of the country Helenium autumnale grows, while 
in other sections Helenium microcephalum D. C., etc., but since the 
oleoresin is the characteristic of the genus we are not primarily con- 
cerned with the individual species. Since one of the species of the 
helenium grows in every state in the Union, and in the majority 
of the states is widely distributed and fairly abundant, the number 
of people who come in intimate contact with the plant is evidently 
very large. Since about 70 per cent of those who come in contact 
have a possibility of developing a dermatitis, surely this plant is 
an important factor in the United States in the cause of contact 
dermatitis. It seems that it is frequently overlooked as an etiologic 
factor. 

The cases of dermatitis due to heleniiun we have seen have all 
come from Oklahoma, New Mexico, Texas and Kansas, and our 
personal observation of the plant has been in these states. Know- 
ing what we do about the abundance of this plant in these states, 
and realizing the severity of its toxicity, we naturally became very 
much interested in the plant and feel that we are justified in making 
a detailed report. 

Summary. 1. Very little concerning the helenium family can be 
found in medical literature. 

2. Helenium microcephalum D. C. is an important etiologic factor 
in contact dermatitis (venenata) in the Southwest. 

3. One or more species of the helenium family grow in every state 
in the Union. 

4. The irritating substance is an oleoresin. It is soluble m 
absolute alcohol, benzene or ether and relatively insoluble in water. 

5. Since the characteristic of the genus is an oleoresin, any 
species should be important from the standpoint of contact der- 
matitis. 

G. Patch tests should be made with great care becfiusc a systemic 
reaction may occur, manife.sting itself by abdominal cramps, diar- 
rhea, conjunctivitis and headache. 
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7. The widespread distribution of the heleniums and their habi- 
tat affords adequate contact for the development of a specific 
sensitization, 
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THE RELATION OF NEOCINCHOPHEN TO THE QUESTION OF 
CINCHOPHEN TOXICITY.* 

By John Stmge Davis, Jr., M.D., 

nESEARCII ASSISTANT IN SURGERY, CORNELL UNIVERSITY MEDICAL COLLEGE, 

NEW YORK. 

(From the Department of Surgical Research, Cornell University Medical School.) 

Phenylcinchoninic acid (cinchophen) was discovered in 1887 bj^ 
Doebner and Gieseke.^ In 1908 Nicolaier and Dohrn- described 
its therapeutic action, and since that time it has been extensively 
used as a therapeutic agent. In 1913 Phillips^ deseribed idiosyncratic 
skin reactions to cinchophen; and in 1922 Scliroeder* called attention 
to the toxic action of cinchophen. In 1923 Worster-Drought^ 
reported a case developing urticaria and jaundice after the use of 
cinchophen. Since that time clinicians have become increasingly 
more cautious in the use not only of this drug but also of its deriva- 
tives, the most important of which is neocinchophen. 

In 1929 Reichle'’’ collected and reported 49 cases of toxic cirrhosis 
of the liver due to cinchophen or its derivatives. Ten of these 
patients died. In these cases the dose necessary to produce symp- 
toms varied from 15 grains to 4000 grains administered over various 
periods. In 1930 Babinowitz* collected 50 cases, 25 of which died 
and autopsies were performed on 20. During tlie discussion of his 
paper 6 more cases were reported, 5 of which died. It is interesting 

* This ro,»c:irch wns aided in p.art by a grant from Mrs. .John L. Gevin in sup 5 >nrt 
of surgical research. 
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that none of the deaths were due to neocinchophen alone. In 1925 
Cabot® reported a case of acute yellow atrophy said to be due to a 
course of “Weldona/’ a proprietary preparation which was supposed 
to contain a carbonate, cascara sagrada and neocinchophen. Grol- 
nick® also reported a case of toxic hepatitis due to “Weldona,” 
sjTnptoms having developed after 12 tablets were taken, with 
recovery of the patient. There is, however, considerable doubt as 
to the contents of “Weldona.” In 1924 the American Medical 
Association published the results of its analysis of these large 
lavender tablets which were found to contain sodium salicylate 
and an unidentified vegetable extract. No alkaloids, iodids, acetyl- 
salicylic acid, phenyl salicylate, or neocinchophen were found. 
Similarly tlie Health Bureau of Rochester, N. Y. made tests on 
“Weldona” in 1925. In 1926 the Chemical Laboratory of the 
American hledical Association completed another anal 5 ’'sis of “Wel- 
dona” with the same result. Accordingly the Journal of the Amer- 
ican Medical Association concluded,^® “ It seems evident from these 
various analyses, made over a period of years, that ‘ Weldona,’ like 
so many other patent medicines, is a name rather than a thing— 
while the name has remained constant tlie composition has varied.” 
Walker” has reported 2 cases of toxic hepatitis, both of which died. 

Parsons and Harding added 4 more fatal cases.” In a survey 
issued by the Calco Chemical Company” in October, 1931, 100 cases 
of suspected poisoning from phenylcinchoninic acid or its derivatives 
throughout the world since 1913 were reported. Of these 36 died, 
a large proportion of which were proven to be acute yellow atrophy 
at autopsy. Based upon these late and ratlier complete figures, 
however, a rough computation of the incidence of fatal intoxication 
is about 1 to 500,000 patients for this country. In May, 1931, 
Ross” reported 5 cases of acute hepatitis, 3 of which died and gave 
proof of the diagnosis at autopsy. One of these had taken tolysin 
intermittently for a period of 2 months, exact dose unknown. Prior 
to this there had appeared in the literature no authentic occurrence 
of a fatality due to neocinchophen. This case has been investigated 
but, because of the difficulty of obtaining complete facts at a labor 
camp in Canada where the administration occurred, the question of 
substitution cannot be settlal definitely. The patient claimed to 
have purchased tolysin for self-medication but at the time of medical 
attendance none of the drug could be found to ascertain whether 
substitution had taken place. In July, 1931, Sherwood and Sher- 
wood” reported a case of acute hepatitis due to cinchophen with 


recovery. . . 

The wide interest aroused in the medical profc-ssion by the citeil 
.publications led the author to tlic further studies rejiorted here- 
with. Although various observers have occasionally noted the le^er 
toxicity of neocinchophen, it appeareil to the author that the degree 
of difference in toxicity lias neither been sufficiently studied nor 
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adequately described. Louise Rotter^® was the first to show the 
profound pharmacologic dift'erences engendered by transposition or 
multiplication of side-chains upon the quinolin nucleus. Briefly 
summarized, it is impossible to predict toxicity from the apparent 
similarity of structural formulae. These differences in toxicity have 
been attributed to various factors. Neocinchophen has been thought 
to be absorbed more slowly and to be less irritating to the kidneys. 
Hanzlik reported^^ 10 years ago that cinchophen sometimes pro- 
duced albuminuria and a diminished phthalein output. Furth and 
ICuh,^® however, state that tolysin is absorbed as completely as is 
cinchophen but someAvhat more slowly. They performed most 
extensive experiments upon rabbits, dogs and humans, and from 
their work reached a conclusion which alters the older theories of 
physiologic chernistrjq namely, that tolysin is absorbed by the 
intestinal mucosa without first undergoing any saponification. On 
the contrary, Hanzlik^® in 1926 had postulated that the advantage 
of neocinchophen over the salicylates and cinchophen (relative 
absence of side-actions) was secured at the expense of poor solubility 
and absorbability of the neocinchophen. He concluded that there- 
fore greater doses of neocinchophen must be taken to be effective, 
and that its apparent therapeutic advantage thus becomes less and 
the economic disadvantage to the patient becomes greater. 

The respective structural formulae of cinchophen and neocin- 
chophen are shown below, and it will be noted that whereas cincho- 
phen is an acid, neocinchophen is an organic ester, not of cinchophen, 
but of paramethylphenylcinchoninic acid. 
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Once absorbed, the actions of these drugs have been assumed to 
be similar. The earliest and most important action noted was to 
increase the urinary output of uric acid. Probably this has occa- 
sioned more discussion than any other chemical subject in medicine. 
It is needless to enter into the* controversy here, since it has not 
been disputed that this effect, whatever its cause, does occur. Sub- 
sequent to s'uch clinical demonstrations it was discovered that these 
drugs were excellent antip>Tetics and analgesics and seemed to 
exert a seiiiispeeific action, so far as pain and disability were con- 
cerned, upon acute and chronic inflammatory processes of the bones, 
.joints and tendons. Contemporaneously with the clinical studies. 
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pharmacologists in Germany were not idle in the wider investiga- 
tion of these chemicals. Mendel-® demonstrated paralysis of the 
ameboid movements of the leukocytes, followed by complete dis- 
integration of their nuclei after the injection of sodium atophan 
into the thoracic Ijunph sac. From these results he assumed that 
the increase in uric acid elimination was due to leukocytic destruc- 
tion m vivo, with tlie consequent release of large amounts of nucleo- 
protein into the blood stream. Starkenstein®^ later attempted to 
refute the conclusion of h'lendel by stating, “The paralyzing action 
of atophan on tlie leukoc;j"tes explains, it is true, the depressing 
effect of this substance on inflammation, but the effect of atophan 
on purin metabolism is not an action on metabolism but an influ- 
ence upon uric acid excretion.” This view is generalh’' accepted 
today. Dohim®® claimed that a slight leukoc 3 'tosis followed the 
ingestion of atophan during the ensuing 4 or 5 hoitrs and subsided 
within 24 hours. From these data he believed that leukocytic 
destruction plaj^ed no part in the increase in uric acid elimination. 
We have been unable to obtain anj’- increase in leukoc^les after 
the ingestion of 30 grains of neoeinchophen. It is a generally 
accepted hj^pothesis that this group of drugs increases renal per- 
meabiliW to uric acid, and Graham®* believes that cinchophen at 
least facilitates the transport of uric acid to the blood from the 
tissue fluids and sodium biurate deposits. Griesbach®'* suggests that 
cincliopheii tends to check the storage of uric acid in the tisHue.s; 
and according to Starkenstein®* it may inhibit purin metabolism. 

Anj' attempt to re\’iew the entire literature on the value of neo- 
cinchophen is bej^ond the scope of this paper. SuflSce it to say 
that Pula,v®° found it valuable in cases of urticaria; Bendix®' used 
it in rheumatic fever; Jokl®® used it in polyarthritis; Chacc, Mj'crs 
and Killian®® found it the drug of choice in cases of suspected renal 
irritation; and manj' others similarlj- emploj^ed this ester. Bar- 
bour, Lozinsky' and Clements*® in 1923 reported 41 patients whom 
thej’ had treated with var.ving amounts of tolj’sin. Thej' concluded 
that tolj'sin appeared to be a ver^’ safe drug and could be admin- 
istered more continuously than salic.vlates and in larger doses. Two 
of their patients received 450 grains within S daj's without any 
untowaril s.vmptoms. Boots and hliller*' treated 20 rheumatic fever 
patients with tolA'sin. They compared these effects with those of 
sodium .salicylate. In otd^' 1 case did neoeinchophen seem more 
toxic to the kidneys than .sodium saiicjdate. The studj' seemed to 
show, however, that s.vmptoms and signs of toxicit.v similar m 
character to those of salicj'lism occurred with full theraj)eutic dose.s 
of neoeincho])hen. I'ivc of tlie 20 patients were free from .s.vmptoms 
of toxicit.v such as nausea, renal irritation, vomiting, or urticaria. 
The.v cxmeluded that the sj'nqitonis of toxicit.v were not .so marked 
in neoeinchophen as in the case of the salic\’late,s, FoN'iiton,"- m 
Great Britain, was favorabl.v impres.sed witli this ester. 
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The literature is replete with writers’ impressions that their 
patients did not always tolerate cinchophen well. Chace and Fine’^ 
17 years ago noticed that their patients were upset by it and that 
it could be taken only when well diluted with water or in conjunction 
with bicarbonate of soda. Occasionally patients have been seen 
who have an idiosyncrasy to the drug such that a very small dose 
will produce toxic sjTnptoms. Evans and Spence^'* in Great Britain 
collected 3 cases, 1 of which had a family history of idiosyncrasy 
to the drug. In one instance cinchophen would produce an attack 
of gout. 

It has been noticed that certain individuals react in an abnormal 
manner either to derivatives of the quinolin nucleus or to other 
derivatives of coal tar. Accordingly many clinicians in administer- 
ing these drugs have deemed it wise to give small initial doses for 
the purpose of testing the patient’s tolerance to the drug employed. 
Babinowitz,^ however, says that these precautions even when 
coupled with intermittent dosage often do no good. He contends 
that certain individuals are predisposed to hepatitis, particularly 
those with gall bladder disease, hepatic cirrhosis, chronic alcoholism, 
chronic nephritis, etc. Those who have in the past suffered from 
liver diseases associated with jaundice; those who have had eclamp- 
tic difficulty with pregnancy; and those showing other evidences of 
cinchophen intolerance, are apparently especially so predisposed. 
The drug appears particularly dangerous in states of hepatic damage 
accompanying starvation, malnutrition, cachexia, chronic infection 
and tonsillectomy, and in conditions favoring decreased glycogen 
content of the liver cells. Sensitization of the liver to protein by 
injection, ingestion or trauma renders the liver more susceptible 
to the toxic damage of cinchophen. 

According to Brugsch and Horsters^^ cinchophen directly stim- 
ulates the bile-forming cells and so causes an actual increased secre- 
tion of bile. In patients with biliary fistula an increased flow of bile 
from 200 to 300 per cent was observed. Stransky^^ was unable to 
confirm these observations, but Grunenberg^' and others have 
reported an increase in bile, in the duodenal contents as the result 
of administration of cinchophen to healthy individuals and patients 
suffering from catarrhal jaundice. BrugsclF'* even maintains that 
there is no question of cinchophen being a liver poison when given in 
the usual doses, unless the patient has been on a carbohydrate-poor 
diet, and as a result has a poor glycogen reserve in the liver. He is 
so sure of the innocence of the drug that he uses it for the treatment 
of jaundice in subacute atrophy of the liver. Taubmann^'' sprtes 
that cinchophen is excreted in the bile and inhibits carbohydrate 
digestion, and docs therefore favor decreased liver glycogen storage. 

The study of the physiologic chemistry and clinical pathology 
of cinchophen and oxycincho])hen, recently published by Lichtman,"" 
makes some illuminating comments upon the so-called hepatotoxic 
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action of cinclioplien. He says in part, “There is evidence, how- 
ever, that a single or even repeated standard test doses of 0.45 gin. 
are not toxic, even in the presence of severe damage of the 
• liver. Studies were made on a patient with degeneration of the liver 
attributed to the ingestion some time before of approximately 
IS gm. of cinchophen in a period of IS days. . . . Thus in this 
case ascribed to the hepatotoxic action of cinchophen, 3 doses of 
0.45 gm. of this substance given at intervals of approximately a 
week had no toxic action and did not delay clinical and functional 
recovery. . . . Similar observations have been made in all the 

cases of disease of the liver that have been studied. Thus far no 
instance of untoward effects attributable to the cinchophen employed 
in the test has been countered. ... In fact, in many instances, 
a decrease in the intensity of the jaundice is noted on the day 
following the test, which may be due to the choleretic action of 
the drug.” 

The cause of the toxicity of cinchophen has been variously dis- 
cussed by Hotter,'*^ Willcox,''- Sollmann,'*^ Sherwood,^’ Crawford,'" 
and others. The idea variously exploited that the oxidation of the 
quinolin nucleus produces highly toxic nitro compounds is very 
improbable. It is practically exploded by the work of Lichtmnn 
above referred to, which shows the oxidation products of cinchophen; 
and by the work of Furth and No explanation at present 

exists for the toxicity of cinchophen except hypothesis. Tlie most 
'likely and generally accepted liiqiothesis is that phenylcinchoninic 
acid, in the presence of certain predisposing conditions, may sensi- 
tize or otherwise damage liver cells in such a way as to produce 
acute yellow atrophy'. 

The author has been particularly mterested in the ppssiliility of 
increased toxicity when cinchophen is given in conjunction with 
iodin or iodids. We have attempted so far as records are available 
to determine what percentage of cases of toxicity due to cinchophen 
had taken iodids or iodin with the drug. The accompanying table, 
kindly prepared for me by a colleague, sets forth some of the facts 
in this connection. From this table it appears that 14 jiatients of 
the reported toxic cases had iodids administered with the cinchophen 
derivative. Of this number 6 died and the remaining S recovered. 
Five patients under observation at the present time arc taking 
ncocinchophcn and potassium iodid. Four of thc.se have had no 
digestive ujiscts, but one of them discontinued the iodid because of 
anorexia. 

A patient recently seen at the Rockefeller Hospital, however, had 
been taking cinchophen for 1 week. She had been taking about 
12 grains of cinchophen a day. She discontinued the cinchophen 
and took o drops of a potassium iodid solution .3 time.s a day for 
3 or 4 days. Because of recurrence of pain she stopped the iodid 
and again took atojihan, S grains a day for S day.s. lollowing 
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this period she again took potassium iodid. Seven days after taking 
the last dose of atophan she developed urticaria. The iodid was 
stopped. Three weeks later she became jaundiced. The patient 
recovered. It was thought that the poisoning was due perhaps 
to the combination of cinchophen and iodid. It is interesting that 
the patient, several years previous to this, had had an urticaria 
due to some food poisoning. 

We have studied the records of 200 of our own patients who 
have taken either neocinchophen (tolysin) or cinchophen (atophan). 
(See Tables 1 and 2.) The patients have not been selected, but 


Table 1. — Tolysin Chabt. 


DiagnoaiB. 

No. of 
caBos. 

Previous 

gastrointcBtinal 

liiBtory. 

Osteoarthritis 

08 

None 

Infectious artliritis 

104 

Dig. upsets, 1 

Neuritis . 

11 

None 

Rheumatic fever . 

3 

None 

Gout .... 

1 

None 


GBStrointcstinal effect. 

Indigestion, 2; nausea, 2; pain in 
stomach, 1; fainting spells, 1; 
dizzy, 1. 

Nausea, 7; indigestion 5; burning in 
stomach, 1; rash, 3; nervousness, 2; 
vomiting, 1; palpitation, 1. 

Fever, 1; nausea, 1; urticaria, 1. 

None. 

None. 


Table 2.— Atophan Chabt. 

No. of 

Diagnosis. cases. 

Infectious arthritis S 

Osteoarthritis 0 


Gastrointestinal 

effect. 

None 

Vomiting, 1* 


* Patient who vomited after atophan had a previous history of loss of weight and 
appetite before taking the drug. 


were con.sccutive admissions who had been given one of the cin- 
chophen preparations. Most of the patients had been seen by 
the author. The material has been collected from private practice, 
St. Luke’s arthritic clinic, and Post-Graduate Hospital arthritic 
clinic. In this series of 200, we have observed no instances of 
jaundice and there have been no fatalities. Fourteen had cin- 
chophen (atophan) while ISO had neocinchophen (tolysin). Two 
patients had taken both cinchophen and neocinchophen. The 
dose varied from 1.5 grains in 1 daj' to 16,080 grains in 96 
weeks. The drug in most instances was given in from 5- to 10- 
grain doses 3 times a day for 5 days a week. The patients in the 
majority of cases were also taking 3 gm. of sodium bicarbonate 
and the juice of a half lemon in a glass of water each day. In 
addition to tolysin or cinchophen, the patients were having other 
forms of treatment such as physiotherapy and vaccine tlierapy. 
All the patients with chronic infectious arthritis were receiving 
vaccine. In tlie appended table is recorded any history of previous 
gastrointestinal upsets or liver disturbances. There have been 
listed any digestive upsets that followed the ingestion of the drug. 
Of 200 patients, 22 complained of some digestive trouble. Only 2 
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of these vomited. One had taken 107 tablets of tolysin in 90 days 
while the other had taken 9 tablets of atophan. On 4 patients, not 
included in this series, we have determined the bile index before 
and after the ingestion of 150 grains of atophan. The icteric index 
was not found to be increased in any of these 4. Five patients 
de^•eloped a rash, 1 patient complained of palpitation and restlessness 
after he had taken 3 tablets.* One fainted after she had taken 84 
tablets in 2 weeks. Another developed a temperature after ingestion 
of 144 tablets in 4 weeks and 1 complained of extreme nervousness 
after he had taken 150 tablets in 25 days. One lady, aged 51 years, 
complained of dizzy spells after she had taken 120 tablets in 4 weefe. 
She stated that her pain completely disappeared with the use of 
tolysin, but that it made her so dizzy that she was unable to take it. 
However, since then she has been able to take 1 tablet a day without 
any difficulty. In all, 30 patients have manifested some toxic sjunp- 
toms. None of these was of a serious nature, and none of the 
patients was confined to bed because of his symptoms. In the cases 
where vomiting, nausea or a rash appeared, the drug was discon- 
tinued. If the patient complained of indigestion to a very slight 
degree or beginning loss of appetite, he was given bicarbonate of 
soda in addition to the neocinehophen. If this were not satisfactory 
the cinchophen or neocinehophen was discontinued. 

Four of the cases reported above are of such interest that they 
deserve more careful description. 

Case Abstracts. Case 156. A nurse, aged 28 years, developed arthritis 
following the birth of her child 3 years previous. About a year before .she 
was seen in the clinic, she had taken 1200 grains of cinchophen over a period 
of 1 month, an average of about 40 grains a day. At the end of this tinic 
nausea developed without vomiting. She then changed to neocinchojrhen 
and during tlie following 2 months took 1800 grains of that drug, .tftcr 
this urticaria appeared. She discontinued the drug for 4 weeks and then 
took 10 grains of neocinehophen and developed a severe urticaria. .4 
month later, on request, she took 1 5-grain tablet of neocinehophen anci 
immediateh' developed urticaria. One week later she took 0 tablets of 
the same drug and developed a rash. Her urine was tested at the tnne to 
determine the ojitical rotation and rve were unable to find any trace of 
cinchophen in her urine. This test and its significance will be given more 
in detail later in the paper. 

Case 140, aged 30 years, whose diagnosis was gout, after taking o grains 
of cinchophen became quite restless and after taking 15 grains bceanie so 
nen'ous and liis pulse became so rapid that he was given 8 nnniin.s ol 
adrenalin. The drug was discontinued. . . i • 

Casf: 1.50. aged 38 ye.ars, who was suffering from neuritis, gave a liistor> 
of sensitiveness to aspirin and all salicj’lic acid preparations. live 
of asjnrin would produce severe urticaria. When first tried with tol.vsi 
she took it without any ill effect. This relieved her jiain and she was nios 
Fwateful, but after ingestion of 48 tablets over a i)eriod_ of 2 week?, s i 
developed ."^cvere urticaria and the dnig had to be discontinued. 

Case MS, aged 37 years, whose diagnosis was acute rheumatic 
gave no histori’ of digestive up.sets until the onset of her. present ” 
at wliich time she vomited and developed an erj-thcina. Hie was gi> 



Tabm: 3.— Tabulation of Cinchophen Toxicity Cases. 


Interval 
between first 

Referenee nvimber. and second dose. 

Worster-Drought: Brit. Med. J. 1923, 1, 148. . Present, 21 dys. 

Barron: J. Am. Med. Assn., 1024, 82, 2010 . . Present, 3 yrs. 

Schultz: Dcutsch. mod. Wchnsclir., 1929, 55, 1972 Present, 3 mos. 
Cabot: Boston Med. and Surg. J., 1925, 192, 1122 tJnauthentie ease 


Petty: Brit. Med. J., 1928, 2, 442 
Lowenthal: Brit. Med. J., 1928, 592, 1 
Klinkert: Therap. d. Gegenw., 1925. 67, 334 
Klinkert: Ibid., 1920. 67, 334 . . . . 

Lowenthal: Brit. Med. J., 1928, 1, 592 
Langdon-Brown: Brit. Med. J., 1926, 2, 37 

Langdon-Brown: Ibid 

Evans: Brit. Med. .1., 1920, 2, 93 . 

Evans: Ibid 

Evans: Ibid 

Glover: Brit. Med. J., 1920, 2, 136 
Willcox: Brit. Med. J., 1920, 2, 273 

Wiilcox: Ibid 

Willcox: Ibid 

Wells: Ibid., p. 759 

Klinker: Klin. Wchnsohr., 1927, 6, 24 

1 . - - . Wchnschr., 1927, 53, 971 
Wchnschr., 1927, 40, 205 

ehnschr., 1927, 40, 238 

Singer: Ibid 

Haudek: Ibid., 1929, 40, 239 ... . 

Rake: Guy's Hosp. Rep., 1927, 77, 229 . 

Do Rezendo. Brazil M6d., 1927, 41, 1005 

Do Rezende: Ibid 

Do Rozondo: Ibid 

Rabinowitz: Med. Clin. N. A., 1928, 11, 1025 
Weil: Med. Welt, 1928, 2, 257 ... 

Klinkert: Therap. d. Gegenw., 1928, 69, 140 
London Corresp., J. Am. hied. Assn., 1928, 90, 
Klinkert: Klin. Wchnschr., 1927, 6, 24 
Dassen; Sornana mCd., 1929, 36, 308 . 

Motzfoldt: Norsk hlag. f. Laegov., vol. 90. p 
Braun: J. Med. Assn. So. Africa, 1929, 3, 157 
MoVicar: Med. Clin. N. A., 1929, 12, 1520 
Prenzl: Wis. hied. J., 1929, 28, 204 . 

Anderson: J. Am. Mod. Assn., 1929, 93, 93 
Rciohlo: Arch. Int. Med., 1929, 2, 281 

Roiohlo: Ibid 

Stacy and Van Zant: Minn. Med., 1930, 13, 
Schroeder: Ugesk. f. Lacgcr, 1922, 84, 1141 

Sohroedor: Ibid 

Ibid 
Ibid 


1229 


283 


327 


Sohroedor 
Sohroedor 
Schroeder: Ibid 
Schroeder: Ibid, 

Schroeder: Ibid. 

Schroeder: Ibid, 

Schroeder: Ibid, 

Schroeder: Ibid 
Rabinowitz: J. Am. Med. Assn., 1930, 95, 1228 
Rabinowitz: Ibid. 

Rabinowitz: Ibid. 

Rabinowitz; Ibid. 

Rabinowitz; Ibid. 


R.abinowitz: Ibid 

Sutton: J. Am. hied. Absn., 1925, 91, 310 
Walker: New Eng. J. hied., 1931, 204, 253 

Walker: Ibid 

Parsons andHarding; Am. .1. hlnn. Sci., 1931,1181 

115 

Parsons and Harding: Ibid 

Parsons and Harding: Ibid 

Parsons and Harding: Ibid 

Beaver and Robertson: Proc. hlayo Clin., 1931, 6, 

201 

Beaver and Robertson: Ibid 

Be;iver and Robertson: Ibid 

Be.aver and Robertson: Ibid 

Miller: .1. .Im. hied. Assn., 1931, 96, 772 
Cabot; Case Rcj'Orls: New Eng. Mod. J., 1931 

20.-., 153 

Sherwood and Sherwood: Arch. Int. Med., 1931 

48. S2 

Ross; Canad. hied. .\ssn. J., 1931. 24. 632 

Ross: Ibid 

Ro.'s: Ibid 

Ros,s; Ibid 

Ross: Ibid 


None 
None 
None 
None 
5 weeks 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
10 days 
None 
None 
None 
None 
None 
None 
None 
Doubtful 
Nonet?) 
None 
None 
None 
None 
Unknown 
None 
None 
2 mos. 
None 
Short 
None 
0 weeks 

7 months 
None 

Varying 
14 days 
None 
Unknown 

8 months 
None 
None 
None 
None 
None 
None 
None 
None 
None 


lodin 

used. 

No 

No 

No 

Unknown 

Unknown 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

No 

No 

No 

No 

Unknown 

No 

No 

No 

Yes 

No 

No 

Yes 

Yes 

No 

No 

No 

No 

Unknown 
No 
No 
No 
No 
No 
No 
No 
Yes 
No 
No 


Result. 

Renovery 

Recovery 

Recovery 

Death 

Recovery 

Death 

Recovery 

Recovery 

Death 

Death 

Death 

Recovery 

Recovery 

Recovery 

Recovery 

Death 

Recovery 

Recovery 

Death 

Recovery 

Recovery 

Death 

Recovery 

Recovery 

Death 

Recovery 

Death 

Recovery 

Recovery 

Recovery 

Recovery 

Death 

Recovery 

Death 

Death 

Recovery 

Recovery 

Recovery 

Death 

Rccovcrj’ 

Death 

Death 

Death 

Death 

Recovery 

Recovery 

Recovery 

Death 

Recovery 

Recovery 

Recovery 

Recovery 

Recovery 

Recovery 

Recovery 

Recovery 

Death 


None 

Yes 

Death 

None 

No ■ 

Recovery 

(Weldona case) 

(?) 

No 

Death 

(?) 

No 

Death 

5 weeks 

No 

Death 

0 months 

No 

Death 

None 

Possibility 

Dc.ath 

None 

No 

Death 

None 

No 

Dcatli 

None 

No 

Death 

Doubtful 

No 

De.ath 

Doubtful 

No 

Death 

Doubtful 

No 

Death 

Doubtful 

No 

Death 

One year 

Yes 

Recovery 

Doubtful 

Yes 

Death 

Doubtful 

Yes 

Rccovcrj- 

(?) 

No 

Death 

No interval 

No 

D,-ath 

(?) 

No 

Death 

(?) 

No 

Recovery' 

None 

No 

Recovery 
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505 grains of neocinchophen -svithout any untoward sjTuptoins except a 
headache after the ingestion of 90 grains in 2 daj's. She was receiving 
45 grains a day. She felt so well at this time that the drug was discontinued. 
Five days later she felt ill and again took the drug. After taking 30 grains 
her temperature rose to 99° F. and a rash developed. Adrenalin was given 
to control this. The drug was discontinued. Eleven daj’s later 15 grains 
of aspirin were given and she again developed a rash. 

Three of these 4 cases are reported in more detail because they 
lend evidence to the idea that it is possible for a patient to develop 
a sensitiveness to a drug which at first does them no harm. It is 
strange that one could take 3000 grains of cinchophen and neo- 
cinchophen without any untoward symptoms and then discontinue 
the drug and at some future time, even though it be a j^ear or more 
distant, 5 grains of the drug would upset them. One should be 
doubly cautious in again administering the drug. It is most impor- 
tant to give a small initial dose to determine sensitivity. In reading 
the literature of the cinchophen poisoning cases, one is struck with 
the number of cases whose toxic symptoms have begun after the 
drug has been discontinued and tlien recommenced. 

An attempt has been made to review the literature and determine 
how many of the fatal cases had taken the drug intermittently and 
what percentage of the toxic symptoms had occurred after the 
second and third courses of one of the phenylcinchoninic acid prepa- 
rations. Fourteen of the S6 cases reported had an interval between 
their first and toxic doses. Five of these died. The results are 
given in Table 3. 

Altliough no instance of acute yellow atrophy was observed in 
the 200 consecutive cases which were studied, jmt an analysis of 
case histories at St. Luke’s Hospital showed 2 instances of aeiite 
yellow atrophy in patients who had been taking either cinchophen 
or neocinchophen. Both of these patients had chronic infectious 
arthritis. 

C.VSE N. S., a woman, aged 45 years, had been given atophan and neo- 
cinchophen in large doses over .a period of a 3 'ear or more. _Thc ex.'ict 
dose cannot be determined. She entered the hospital and died on tiic 
second daj'. The diagnosis was acute yellow atroph}'; no causative agent 
other than the atophan could be found. Her urine was negative for arsenic. 
No autopsj' was obtained. .... 

C.\sE 13. K., a girl, aged 17 ye.ars, came to our office on November o. 
192S, and complained of arthritis of 4 j'cars’ duration. Two }-ears prior to 
her visit slie had had jaundice for 1 month. This was thought to ixi a 
catarrhal jaundice. She had been treated during the past 2 years at yanon? 
hospitals. We have no record of the drugs which she had taken previoiislj . 
She, however, stated that she had had milk and iron injections in one 
hospital and in another had had injections of protein which gave her enu s. 
On Novcmlwr 14, 192S, she was admitted to St. I.uke's Ilo.spital to ha'o ^ 
comjilete bacteriologic examination made of aiu' foci of infections. An an 
genous vaccine was jircparcd. On December 1 1 she returned to our ol ic • 
Her temperature was 100° F. and she was h.ax-ing very severe joint p.n 
She was told to take 10 grains of toly.siu 4 times a day. On 
she was given 0.03 cc. of autogenous vaccine. On December — stie 
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given 0.05 cc. of vaccine. On December 31 the patient developed a mild 
jaundice. She was admitted to St. Luke’s Hospital on that day and a 
diagnosis of acute catarrhal jaundice was made. Her bile index .was 186. 
On January 6 she became dehrious and her temperature rapidlj’’ rose to 
106° F. On January 7 she died, and a diagnosis of acute j’-ellow atrophy 
was made. No autopsy was obtained. 

It would be difficult to report this case as one of acute yellow 
atrophy proven to be due to tolysin because we had no autopsy, 
and furthermore we are not certain of the drugs she had taken 
before she came to us. Moreover, the patient had various protein 
injections and a history of jaundice, both of which are now known 
to be contraindications to the use of cinchophen preparations. It 
seems most likely, however, that this was a case of acute yellow 
atrophy and that the final exciting agent was tolysin. She.received 
about 700 grains of tolysin over a period of approximately 3 weeks. 
This is only the second case that we have been able to find that 
might possibly be due to neocinchophen, and even in this case we 
have no absolute proof of the diagnosis. 

Within the past year various investigators have sought indepen- 
dently to shed some light upon this toxicity question by laboratory 
methods. Among others we refer to Lichtman, quoted above, 
Churchill and von Wagoner,^® Minot and Cutler, and my associate, 
Dr. A. J. Quick at Cornell University Medical School. Churchill 
and von Wagoner fed cinchophen to dogs in doses 27 times the 
calculated therapeutic dose (595 mg./K) mixed Mth their food. 
The urea nitrogen showed a marked rise, and at autopsy most of 
the dogs showed from one to tliree acute gastric ulcers and a number 
of yellowish areas over the surface of the liver, which on microscopic 
examination showed varying degrees of necrosis. jMinot and 
Cutlei’^®' have experimented with the idea that acute yellow atrophy 
is indicated by a high blood guanidin and a low blood dextrose. 
They believe that calcium gluconate tends to prevent acute yellow 
atrophy in dogs and in human beings. 

Dr. A. J. Quick has very kindly done some analyses on urines of 
both patients and dogs. Five patients were examined, 2 of whom 
took cinchophen and 3 of whom took neocinchophen. The urines 
of the patients receiving cinchophen showed under polariscopic 
study a negative rotation directly proportional to the output of 
cinchophen. The neocinchophen urines, although the patients had 
received 30 grains a day for 7 days prior to collection of the specimen, 
produced no rotation of the plane of polarized light. 

The author was one of the two who took the cinchophen. Urine 
was collected for 1 hour previous to the ingestion of 2 gm. of cin- 
chophen. Blood uric acid was determined at this time on a fasting 
stomach. The uric acid was found to be 5.1 ing. per 100 cc. The 
volume of urine collected was 70 cc. The negative rotation was 
0.15. One hour after the ingestion the volume of urine was 55 cc. 
and the negative rotation was 0.2. The blood uric acid was found 
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to be 4.3 mg. per 100 cc. Two hours after the ingestion of the 
cindiophen the volume of urine was 40 cc. and the negative rotation 
was 0.2. Three to 6 hours later the volume of urine passed was 
140 cc. and the rotation was 0.35. The remainder of the 12-hour 
specimen which was collected showed a rotation of 0.2. From this 
observation it can be concluded that little if any of the cinchophen 
is excreted until 3 hours after its ingestion and that most of it is 
excreted 3 to 6 hours after the ingestion of the drug. 

Experimental. Four dogs have been studied. The first dog weighed 
8.4 kilos. She was given daily 5 gm. of cindiophen mixed with food scraps. 
Her appetite remained normal until the fifth daj" when she refused food 
and began to have severe diarrhea. She became very emaciated and would 
probabl}’^ have died, if left unattended. For several daj’s the dog was 
given nourislunent by stomach tube and forced feeding; on the fourth day 
she again ate. Twelve daj's after the first dose of cinchophen was given 
the dog was nonnal, but stiU emaciated. At that time the dog was given 
sodium benzoate, which was conjugated normally. Tliis we took to indi- 
cate that the liver was normal. Her urine had, throughout the experiment, 
marked levorotation. The second dog weighed 14.9 kg. She was fed a 
diet of casein, lard and sucrose and 5 gm. of cinchophen at 10 a.m. Eighty 
cubic centimeters of urine were collected from 10 a.m. to 4 p.ir. Tlie rota- 
tion was 1.10. From 4 p.m. to 10 p.m. 60 cc. of urine were collected. This 
had a negative rotation of 1.50; from 10 p.m. to 10 a.m. the next morning 
93 cc. of urine were collected and the rotation v^as 2.00. The urine was 
first clarified with activated charcoal. The nature of the optically* active 
compound has not as yet been determined. It was first thought that the 
cinchoijhen was conjugated with glycuronic acid and that this conjugated 
substance v’as presenting the negative rotation. The third dog was given 
2.V gm. of cinchophen by stomach tube. Three hours later the dog vomited. 
Tlmee days later he was again given 21 gm. by stomach tube. He developed 
marked tremor and seemed completeV prostrated. He made complete 
apparent rccover 3 ’ in 6 hours. Tlie next daj' he had no appetite. His 
icteric index was normal. The urine showed marked levorotation. The 
fourth dog was given 5 gm. of neocinchophen. This did not affect him in 
any waj-^ nor did his urine produce levorotation. 

Wliile the work of Lichtman has to a certain extent clarifierl the 
question of the excretion products of cinchophen, Dr. Quick and 
tlie author will attempt to pursue this stud.y further in a laboratory 
way and report at a later date upon the products of cinchophen 
decomposition and the possibility of their conjugation with gl.vcin. 

Summary. 1. A study of 200 cases taking neocinchophen or 
cinchoj)hen has been made. No fatal results were observed in these 
200 cases, but 30 had some sliglit digestive or circulatory upsets. 
None was jaundiced. 

2. A preliminary study on the excretion, of cincho])hcn and neo- 
cinchophen preparations in human beings and dogs yieldcfl the 
definite result that cinchophen develops a levorotary activity m 
the urine. In human beings most of the cinchophen is excreted 
within 3 to G hours after ingestion. In the urine of animals taking 
neocinchophen no such substance has been found. 

• Optical rot.ation is expressed in dcftrccs in l-dm. tube. 
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3. The superiority of neocinchophen to cinchophen for general 
clinical use appears at the present time a fair conclusion from the 
evidence of the literature and the author’s cases. 

Note. — The writer wishes to aelcnowlcdge his indebtedness to Dr. R. H. Boots 
for his many helpful suggestions, to Dr. A. J. Quick for his laboratory studies and 
aid in the preparation of the laboratory portion of this paper, and to Dr. D. A. 
Bryce,' Medical Director of the Calco Chemical Company, for his aid in the prepara- 
tion of bibliography and tabulations upon the subject of phenylcinchoninic toxicity. 

BIBLIOGRAPHY. 

’ 1. Doebner, 0., and Gieseke, M.; Justus Liebig's Ann. der Chem., 1887, 242, 

291. 

2. Nicolaicr, A., and Dohrn, M.; Deutsch. Arch. f. klin. Med., 1908, 93, .331. 

3. Phillips, J.; J. Am. Med. Assn., 1913, Gl, 1040. 

4. Schroeder, K.: Ugesk. f. Laoger, 1922, 84, 1141. 

5. Worster-Drought, C.: Brit. Med. J., 1923, 1, 148. 

6. Ileichle, H. S.; Arch. Int. Med., 1929, 2, 281. 

7. Rabinowitz, M. A.; J. Am. Med. Assn., 1930, 95, 1228. 

8. Cabot, R. C.: Boston Mod. and Surg. J., 1925, 191, 1122. 

9. Grolnick, M.: Med. J. and Rec., 1930, 132, 240. 

10. Editorial, J. Am. Med. Assn., 1929, 89, 11G7. 

11. Walker, W. G.: New England J. Med., 1931, 204, 253. 

12. Parson, L., and Harding, W. G.: Am. J. Med. Sci., 1931, 181, 115. 

13. Personal communication. 

14. Ross, J. B.: Canad. Med. J., 1931, 24, 632. 

15. Sherwood, K. K., and Sherwood, H. H.: Arch. Int. Med., 1931, 48, 82. 

16. Rotter, L.; Ztschr. f. exp. Path. u. Thcrap., 1918, 19, 1917. 

17. Hanzlik, P. J., Scott, R. W., Widenthal, C. N., and Fetterm.ann, J.; .1. Am. 
Med. Assn., 1921, 26, 1728. 

18. Furth, 0., and Kuh, E.: J. Pharmacol, and Exp. Ther., 1930, 38, 57. 

19. Hanzlik, P. J.: Medicine, 1926, 5, 306. 

20. Mendel, B.: Deutsch. med. Wchnschr., 1922, 48, 829. 

21. Starkcnstcin, E.: Ibid., p. 1161. 

22. Dohrn, M.: IGin. Wchnschr., 1923, 2, 819. 

23. Graham, G.: Proc. Roy. Soc. Med., 1926, 20, 257. 

24. GricSbach, W., and Lamson, G.: Biochcm. Ztschr., 1919, 94, 277. 

25. Starkcnstcin, E.; Biochcm. Ztschr., 1920, 106, 172. 

26. Pulay, E.: Med. Kljn., 1929, 25, 1212. 

27. Bendix, H.: Therap. d. Gegenw., 1912, 53, 301. 

28. .lokl, R. H.: Prag. mod, Wchnschr., 1914, 23, 200. 

29. Chace, A. F., Myers, V. C., and Killian, J. A.: J. Am. Med. Assn., 1921, 
77, 1230. 

30. Barbour, H. G., Lozinsky, E., and Clements, C.; Am. J. Med. Sci., 1923, 
1G5, 70S. 

31. Boots, Ralph H., and Miller, C. P., Jr.: J. Am. Med. Assn., 1924, 82, 1028. 

32. Poynton, F. J.; Lancet, 1928, 2, 637. 

33. Chase, A. F., and Fine, M. S.: .1. Am. Med. Assn., 1914, 63, 945, 

34. Evans, G., and Spence, A. W.: Lancet, 1929, 216, 704. 

35. Brugsch, T., and Horstcrs, H.: Ztschr. d. ges. exp. Med., 1924, 43, 517. 

36. St.anskcy, E.; Biochcm. Ztschr., 1925, 155, 256. 

37. Grunenbcrg, K., and Ullman, H.: Med. Klin., 1924, 20, 663. 

38. Brugsch, T.; Therap. d. Gegenw., 1928, 1, 14. 

39. Taubmann, G.: Arch. f. exp. Path. u. Pharmakol., 1927, 121, 204. 

40. Lichtman, S. S.; Arch. Int, Med.. 1931, 48, 98. 

41. Rotter, L.: Chemical Abstr., 1918, 12, 2384. 

42. Willcox, W. H.; Brit. Med. J., 1920, 2, 273. 

43. Sollmann, T.: Manual of Pharmacology, 2d cd., Philadelphia, W. B. Saunders 
Company, 1922, p. 569. 

44. Crawford, T.: Brit. Mod. J., 1918, 1, 450. 

45. Churchill. T. P., and Von W.agoner, F. H.: Soc. Exp. Biol, and Med., 1931, 
28, 581. 

40. Minot, A. S., and Cutler, J. T.: J. Clin, Invest.. 1928-1929, 6, 360. 

47. Minot, A. S., .and Cutler, J.T.: Proc. Soc. Exp. Biol, and Med.. 1920, 26, C07. 



REVIEWS, 


A Hamjbook of Ocul^ve Therapeotics. By Sanford R. Gifford, 
j\f.A., M.D., F.A.C.S., Professor of Ophthalmolog}', Northwestern 
University Medical School, Cliicago, etc. Pp. 272; 3G illustrations. 
Philadelphia: Lea & Febiger, 1932. Price, S3.25. 

The author has prepared a concise resume of the nonsurgical methods of 
treatment used in ophthalmology. The first five chapters deal with the 
equipment advisable for routine ophthalmic practice, the commoner drugs 
and organ extracts used in ophthalmologj', the value of specific and non- 
^eeific protein therapy, and certain forms of physical therapy such as 
light, diathermy, the thermophore, Roentgen ra}’’ and'radiuin. The action 
of the various drugs is described w'henever this is known but many remedies 
are adrdsed empiricaUj' with the frank statement that as yet we have no 
knowledge of their pharmacodynamics. 

Practical application is made wherever possible of modern chemistry, 
for example, the authors advises making up various drugs in buffered 
solutions. _ The following solution is recommended for pilocarpin, zinc 
salts, cocain and adrenalin; 


Boracic acid C.2 gm. 

KCl 7.4 gm. 

HjO . 1000 cc. 


This is an acid buffer solution wdth a pH of 5.5. A similar solution is 
recommended as a solvent for liolocain wth the addition of a few drou-s 
of dilute acetic acid. The following solution is recommended as a vehicle 
for atropin, homatropin, eserin and scopolamin; 


Sodium bicariwnatc 21.2 gni. 

H;0 .... 1000 ce. 


This is a slightly alkaline buffer solution with a pll of 7.C. A third 
medium which acts as a neutral buffer is a 3 per cent solution of gcl.atm 
in a solution of water. This is recommended as a vehicle for anti.scptios. 
since they are less irritating in this form than in aqueous solutions and the 
gelatin spre.ads in a thin film over the conjunctiva and remaims in contact 
with it longer than aqueous solutions. The author gives his routine mctliou 
for tlie administration of tuberculin therapeutically. 

The last 11 chapters deal with the treatment of di.scascs of the c\c 
arranged in anatomic order, as diseases of the lids, conjunctiv.a, cornea, 
uveal tract, etc. The author’s point of Hew recommending a new pro- 
cedure is best exemplified by the following paragraph in the intniductnai- 
“A position of therapeutic nihilism, or of unreasoning sccptici.'=in witu 
regard to now agents and mcthod.s, is equally fallacious, as in the 
of resting content with time-honored methods, sonic of which h.ave nothing 
but the sanction of years to justify their continued use.” 
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Les Maladies de l’Espeit et Leers M6decins du XVI'^ au XIX'= 
SiECLE. By M. Laignel-Lavastine and Jean Vinchon. Pp. 377; 
illustrated. Paris: Norbert Maloine, 1930. 

This handsome volume aims to delineate the principal stages in the evo- 
lution of psycliiatry in the last four centuries. Realizing that this specialt}’- 
maj”- be studied not only in the bodies of patients but also in their ivrit- 
ings, paintings or in fact in an}'^ objective creation of their diseased minds, 
the authors rightly emphasize the practical clinical value of the historic 
method, as -well as its cultural edification. Their plan of procedure is to pre- 
sent some 24 essays, arranged according to the clironology of the subject 
■ matter and joined together by the guiding motif already mentioned. Thus 
in the 16th century chapters von Schenck, von Grafenberg and Par4 present 
their neuropsychiatric concepts, to be followed by essaj’^s on the genesis of 
modern ideas of the insane, incubi, etc. In the 17th centurj’’, Willis, Ett- 
muller, Diemerbroeck and Zaccliias are covered; while in the 18th, de la 
Metterie, the encyclopedists, Hecquet, animal magnetism and the pre- 
cursors of Boyle furnish the subject matter. Pinel is taken as the represen- 
tative of the 19th century and the volume concludes ivith an essay on the 
evolution of the treatment of the psychoses. E. K. 


History of Medicine in the United States. By Francis R. Packard, 

M.D., Editor, Annals of Medical History. 2 vols. Pp. 1323; 103 illus- 
trations. New York: Paul B. Hoeber, Inc., 1931. Price, 812.00. 

It is now 30 years since the first edition of this work appeared; for many 
of these years it has been out of print, 3'’et it is still the onlj’- book covering 
the subject as a whole. The new edition has, therefore, been awaited with 
interest for some time' and it now appears considerably enlarged and in a 
new format of two stately volumes of Hoeber’s well-knovm dark blue. 
Nevertheless, “no attempt has been made to consider the wonderful things 
accomplished by the great foundations for research, medical education and 
hygiene wliich have come into being in the United States 'in late j^ears, 
their origin being too recent to permit of their being included in a work 
which purports to be truly historical”; neither has it seemed ad\nsable to 
the author to change to anj'’ extent the method of approach of the former 
edition which is partly chronological and partly by special topic. Thus in 
the first volume after a chapter on colonial medicine, the other 8 chapters 
treat of epidemics in the English colonies up to 1800, medical legislation, 
the earliest hospitals, pre-scholastic medical education, the earliest schools, 
pre-Revolutionary publications, Revolulionarj’ medicine and Armj' medi- 
cine to the close of the Spanish War (this last written b.v Colonel Ashburn 
thus unfortunateh^ not including the splendid storj’ of the conquest of 
yellow fever) . The second volume opens with a chapter b.v Lieut. Comman- 
der Parsons on the medical department of the U. S. Nav.v, followed bj* 
others on some of the medical schools founded during the first half of the 
nineteenth century, outlines of the development of medical practice and edu- 
cation in some of the states, foreign influences on American medicine, some 
notable events in American medicine and surgerj', and the beginnings of 
specialism in America. A scries of 1 1 useful Appendices, mostly on eighteenth 
century matters, also includes useful information on the Ether Controversy', 
Women in iSIedicine and notes on regular and irregular Medical Schools in 
the United States. A bibliography of 24 pages and 2 good indexes complete 
the value of the work. 

Regard for the personality; of the author, his individual historical con- 
tributions and the great service he is rendering to medical history through 
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the Aimals of jMedical History, all make it difficult to appraise tliis work 
objectively. However, all must concede that it was and now, still more, is 
the most important existing book on the history of American medicine. 
The author has apparently not intended it to be* in any sense a complete 
record of events either in form or quantity and in the Preface liimself 
points out its unevenness and its omissions. While we can only regret 
that a person so eminently fitted for the job has not been permitted by the 
rigors of “chasing that damned guinea” to produce an adequate history 
in the conventional sense, we can lie thankful for this series of -s-ivid narra- 
tions and evaluations, covering so manj-^ phases of American medicine in 
such an interesting way. Let us hope that before another 30 years have 
passed, a w'ell-eamed repose will permit the author to add to his material 
and rearrange it into a standard histor\' that will take rank with such great 
American works as Garrison's History, Cushing’s Life of Osier and Sarton’s 
Introduction to the History of Science. E. K. 


Koevtgekologic Stubies of Egyptian and pERinuAN jMommies. An- 
thropologj" iMemoirs. Vol. III. By Roy L. Moodie, Paleopathologist 
to the Wellcome Historical iMuseum, London. Pp. 62; 76 plates in 
photogravure, chiefly from roentgenograms. Chicago: Field ^luseum of 
Natural History, 1931. Price, S5.00. 

The author’s widely knorni works on paleopathologj- are well supjije- 
mented by this roentgenologic study of Egi^ptian and Peruvian mummies 
made in the Division of Roentgenologj- of tlie Field Museum. In spite of 
occasional obscuration caused b3' dense embalming materials or objects 
included in the coffin, or bj' other technical difficulties, the beautifully made 
and beautifull.v reproduced pictures show a considerable number and 
■varietj' of diseases. The author estimates that “among the pre-Columbian 
Peruvian mummies the incidence of disease and injurj' is 10.r)2 per cent, 
with 40 per cent among tlic Eg.vptians; though his numbers arc really niuch 
too small for statistic solidity'. Although the bodj' of the text is chiefly 
occupied bj’ detailed descriptions of the 53 munmn’ packs studied, there arc 
interesting summaries of the Development of Roentgenologic Stud.v of 
Mummies, Peruvian Mummification, Pre-Columbian Pediatrics and similar 
tojhcs. Tlie Field iMuseum is to be congratulated on this valuable produc- 
tion with its splendid reproductions. 


The ExHNO-noT.ANT' of the Maya. Publication No.^ 2 of the Tulano 
Universitj- of Lousiana, iMiddle .-Vnierican Research Series. By 
L. Roys. Pp. 359. New Orleans: The Department of Middle .Ainencan 

Research, The Tulane Universitj' of lAuisiana, 1931. 

Wk have elsewhere made the statement that medical aspects of the 
Maj-an civilization constitute an aiipropriate and (irobably a fruitful ne i^ 
for the new school of medical historians in this countr}' to pursue. I mm tins 
point of \now the present volume assumes new imijortance. Coming a a 
time when the Mayan culture is being actively explored in various wa> .-. i 
gives a seholarij' presentation of a field that, except for the ' 

Heye Foundation .and the Pc.abodj' ^luscum, has had but little ! , 
from American schools. The survej' of Mayan m.ateria inedica is ehnsi a 
under some two score croups of diseases sucli as Poisoning. 1-ar Cnniliiaiu '• 
Skin Diseases, Ulcers, Abscc.ssos, Cancer and Tuinors (the largest ‘ 

etc. In each case the Maj’an juescription is first given (a kev to pn'iui i 



DICKINSON, BRYANT: CONTROL OF CONCEPTION 


571 


tion being provided), and the English translation following. A list of 
Maj'^an fanna names and an extensive bibliography add to the usefulness 
of the book. We congratulate Tulane on this praiseworthy production. 

The following publications have already been published or are about to 
appear in this series: - Tril^es and Temples, b 3 '^ Frans Blom and Oliver 
LaFarge, II; the Year-Bearer’s People, bj’' Oliver LaFarge, II, and Douglas 
Byers; Miscellaneous Papers Pertaining to Research in Middle America, 
witten by friends and the staff of the Department of Middle American 
Research of Tulane University; Herman Beyer on Maya Hieroglyphs; 
Frans Blom on the Ruins of 'Uxmal, Yucatan; Miscellaneous Linguistic 
Manuscripts in the Librarj’’ of the Department of Middle American Research 
of Tulane University. E. K. 


The Factor of Infection in the Rheumatic State. Bj^ Alvin F. 
Coburn, Resident Physician, Presbyterian Hospital, New York City. 
Pp. 288; 48 illustrations. Baltimore: The Williams & Wilkins Company’’, 
1931. Price, $6.00. 

A CONCISE, thorough, scientific studj'^ of the role of infection in the 
rheumatic state. The material is abl 3 ’^ presented, in a well illustrated and 
printed book. An important contribution to the subject. G. W. 


Clinical Observations on the Surgical Pathology of Bone. By 
David M. Greig, M.B., C.M., F.R.C.S. (Edin.), F.R.S.E., Conservator 
of the Museum of the Royal College of Surgeons of Edinburgh. Pp. 248; 
224 illustrations. Edinburgh: Oliver & Boyd, 1931. Price, 30/- net. 

In this beautifully illustrated monograph are ])resented the opinions of a 
clinical surgeon upon the more common bone lesions. An attempt is made 
to condense and correlate a number of the formerly uncorrelated patho- 
logic processes of bone disease. 

The works of Leriche and Policard have strongly influenced the opinions 
of the author, man 3 '- of whose views are unorthodox. 

The monograph is interesting and well worth serious study. An easily 
following style facilitates the reading of the treatise. G. W. 


Control of Conception. B3’^ Robert L.vtou Dickinson and Louise 
Stevens Bryant. Pp. 290; 72 illustrations. Baltimore: The Williams 
& Willdns Company, 1931. Price, 84.50. 

The book is a most careful and detailed compilation of all that is at pres- 
ent known uiion the subject of the control of concejition. Each phase of 
this mau 3 '-sided problem is reviewed and scrutinized in a most scholarh' 
and impartial fashion. The collective experience of main' sources of inform- 
ation is set forth in due order and with painstaking care. The whole text 
is liberally illustrated wth exceeding^' clear illustrations, of a scinidiagram- 
matic nature, all accuratebv drawn to scale. 

The subject matter is presented in nine chapters which are as follows: 
An introduction; a detailed and careful review of the anatoin 3 ' ^md ph 3 's- 
iolog 3 ' of the generative organs of both sexes; the technujue of contra- 
ception — a long chapter in which all known methods are jiresented and 
evaluated; the next three chapters, on sterilization inthout unsexing, early 
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therapeutic abortion, sterilization and contraception, are brief and lucid; the 
final tloree chapters, on clinic organization and service, the legal status of 
- contraception and sterilization, and the general philosophy of contraceptive 
methods, are an admirable charting of the facts, actually learned by experi- 
ences in this rather nebulous and neglected branch of science. The key- 
note of the book is sounded in the final chapter, in Avhich the authors stress 
the incompleteness of our knowledge and pleads for further organized cooper- 
ation from many agencies to complete our information. 0. T. 


Tumors of Bone. By Charles F. Geschickter, M.D., Surgical Patho- 
logic Laboratory, Department of Surgery, Johns Hopkins Hospital and 
University, Baltimore, and Murray M. Copeland, M.D., hlemorial 
Hospital, New York City. With Forewords bj' De,vn Lewis, M.D., and 
Joseph Colt Bloodgood, M.D. Pp. 709; 406 illustrations. New York: 
The American Journal of Cancer, 1931. Price, S5.00. 

Here is a monumental and pioneer w'ork on bone tumors. The work is 
of importance chiefly because of the critical analysis of the subject and the 
excellent condensation and correlation of the material. Much of the book 
has appeared during the past year and a half in the Archives of Surgery. 

G. W. 


The Fundus of the Human Eye. Bj"- Ernest Clarke, C.V.O., M.D., 
F.R.C.S., Consulting Surgeon to the Central London Ophthalmic Hospi- 
tal, etc. Preface and Table of Contents, with 51 colored plates. New 
York: O.xford University Press, 1931. 

This book is composed of a series of 51 illustrations of the fundus oculi 
by the Editor of the Haab’s Atlas of Ophthalmoscopy. The illustrations arc 
taken from a collection of paintings owned by Hamblin Company and 
are generally ver}' good. The descriptions of the plates are too scant. 


Imhotep to Harvey. Backgrounds of 1\Iedical History. By C. 

B. Camac, M.D., Assistant Professor of Clinical Medicine, College of 
Physicians and Surgeons, Columbia University. Foreword by Denky 
Fairfield Osborn, Sc.D., LL.D. Pp. 324; 2 figures. New York: 
Paul B. Hoeber, Inc., 1931. Price, S3.75. 

The present volume, ns its subtitle implies, may well be used as atj 
introduction to the subject of medical histori", which later perhaps may be 
read in greater detail piecemeal or in larger works. The basis of toe 
author's well-known Seminars in the library of the College of Physicians, 
it aims at and succeeds in presenting a comprehensive outline, of 'Yhicli 
the body or any part of it can be filled in by the individual od lib- U‘U» 
biographic details are conspicuous by their absence. Imhotep, for instance, 
appears on the tital page and list of books only, while both the histonc-a 
settings of the different periods and the other sciences related to nicoicin - 
arc treated nath corresponding liberality. This tends toward a clo.-o } 
woven argument, relatively unencumbered by too many 
details, and promotes continuous reading. Most of the 10 chaptcr.i a . 
chronologic, though tlicy arc iircceded Iw one on the liivolution of Jnqw - 
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and followed by another on Schools of Thought in Medicine, _ while an 
especially interesting discussion of the Environment of the Inquirer in the 
Mediseval and Renaissance Periods follows these two chapters. The 
clwonologic chapters are each preceded by a useful table, subdi\dded into 
“Pursuits,” “Medical Practice Based On,” “Records,” “Writers and 
Teachers.” • Appendices of Historic Records (in continuation of an earlier 
work of the author’s) and a List of Books are as welcome as the lack of an 
index is regretted. A curious printer’s pie at the bottom of page 69 is one 
of the few slips in a book which in type, paper, proportions and binding 
continues the high standard of Hoeber’s blue series. We believe that this 
will prove for most readers the most instructive and entertaining of any of 
the smaller books covering the whole field of the history of medicine. 

E. K. 


The Practice of Contraception. Edited by Margaret S^vnger and 
Hannah M. Stone, M.D., with a Foreword by Robert L. Dickinson, 
, M.D. Pp. 300; 22 illustrations. Baltimore; The Williams & Wilkins 
Company, 1931. Price, $4.00. 

This book is an international s 3 miposium and survey of the practice of 
contraception, the material being taken from the proceedings of the Eleventh 
International Birth Control Conference, held at Zurich, Swdtzerland, in 
September, 1930. The material which consists of papers on various phases 
of contraceptive practice, both practical and experimental, and the discus- 
sions these papers provoked, is di\dded into four main headings: The 
first deals entirely ivith actual methods of contraception practice— it takes 
175 pages; the second deals with abortion only, and takes only 25 pages; 
the third giA^es^ detailed description of the operations of the existing birth 
control clinics, in the various countries and their struggles in coming into 
existence; the fourth is a summary of the material already presented. 

The book is of extreme interest to anyone already well informed on 
various phases of contraceptive practice. The Auews expressed Iw the 
various authors in the papers and discussions are of so conflicting a nature 
as to make the book unsuitable for a textbook or guide to a practitioner. 

0. T. 


Manual of Surgery. Vol. II. Extremities: Head and Neck. By 
Alexander Miles, M.D., LL.D., F.R.C.S. (Edin.), Consulting Surgeon, 
Royal Infirmary, Edinburgh, and D. P. D. Wilkie, M.D., F.R.C.S. 
(Edin. and Eng.), Professor of Surger}', University of Edinburgh. Pp. 
685; 303 illustrations. Eighth edition. New York: Oxford Universitv 
Press, 1931. Price, $3.80. 

About one-half of the volume is given over to a discussion of fractures 
and orthopedic diseases. The discussion of fractures in general is improved 
over that found in the earlier editions but the methods suggested and the 
illustrations in many cases do not come up to the standard of American 
texts. Brief discussions of injuries and diseases of the skull and brain are 
followed by a description of the diseases of the spine and spinal cord. 
The final chapters of the book treat of the surgical conditions of the face, 
mouth, ears and neck. A rather complete chapter is given on the tlnToid 
gland. _ The book has been brought up to date in many respects but many 
of the illustrations are poor and no attempt has been made to recommend 
some of the more recent oixjrative methods. L. F. 
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.Manual of Surgera'. Vol. III. Thorax and Abdojien. By Alexan- 
der AIilbs, M.D., LL.D., F.R.C.S. (Edin.), Consulting Surgeon, Royal 
Infinnary, Edinburgh, and D. P. D. 'Wilkie, M.D., F.R.C.S. (Edin. and 
Eng.), Professor of Surgery, University of Edinburgh. Pp. 57S; 177 
illustrations. Eighth edition. New York: O.vford University Press, 
1931. Price, S3.S0. 

The first part of the book treats of diseases of the chest, heart and 
breast. Then follows a more complete discussion of the diseases of the 
abdomen and pehds. Peritonitis, appendicitis, hernia, diseases of the 
stomach, intestinal obstruction and diseases of the colon, rectum and 
anus are described in the order named. Tliis portion of the book has 
been completety reiused and numerous excellent illustrations have been 
added. The chapter on Diseases of the Liver and Bile Passages has been 
brought to date. A ver 3 '' short chapter on Intra-abdominal Gynecologic 
Conditions is followed bj'’ a long section on genitourinary diseases. The 
method bj' which each section is introduced is the same in all of these 
volumes. A brief discussion of the anatomj' and phj’siologj^ of the part 
is presented, followed b}' a section on the methods of investigation and 
of critical examination of the organ under consideration. Various clinical 
tests are outlined in this section and, finalh', there is appended a list of 
definitions describing the names of the ojierations performed on tlie 
organ. ■ Tliis revision of the standard surgery of Thomson and hliles again 
modernizes this sj'stem of surgerjL It does not attempt to describe any 
of the operative methods. It should be found useful, as it has been in 
the past, as a ready reference on the subject of surgical diseases. 


A System of Bacteriology in Relation to Medicine. Vol. VIII. Fuxoi, 
Streptothrice/E, Spiroch.etes, Normal Flora, Smune Erysipelas. 
By V.ARious Authors. Pp. 389; illustrated. London: Medical Re- 
search Council, 1931. Price, £1.1.9 for this volume; for the set, £8.11.9. 
Obtainable in the United States at British Library of Information, 5 L. 
45th St., New York. 

A RE.AiARKABLY' rich fund of information is contained in the 389 pages. 
The concise, pointed English stjde.of preinous volumes is continued in tlii.s 
one; the frank, critical attitude is welcome in view of the authority behind 
it. The chapters cover the following subjects: Fungi Pathogenic to Man; 
Actinomj’cosis and Similar Conditions; Pathogenic Lcptothricea’; The 
Spirochcetes; Commensal Spirochaites; Blood Spirochretes; Sj’philis; Rat- 
bite Fever or Sodoku; The I^cptospiroses; Yaws; The Nonnal Bacterial 
Flora of Man; Swine Erj’sipelas. _ - t- i 

The chajitcr on Pathogenic Fungi has been long awaited by English- 
speaking jicoples. It is valuable because the ■viewpoints botli of the 
sj'stematic bot.anist (Ramsbottom) and the clinical pathologist (Vhiffiela) 
are submitted. _ . „ i 

The Reviewer notes a few tj'iiographic errors, as in the spelling of der- 
matitidis” and of “tulanensis” on page 20. The distinction lietwcen 
actinobacillosis and actinomj’cosis properh’ receives emiihasis, an entire 
section being devoted to actinobacillosis. ... • c 

Syphilis is brought down to date, including discussion of involution forms 
of pallidum, riingularlj’, “spirocheta” is permitted in preference to 
•‘treponema” in a systematic treathe .such as a Sj’.stcm of Hactcrimop’. 
“it seems most convenient here to refer to it as ‘S. jiallida'” (page l.S<) iS" 
offered in extenuation. _ . , ... 

The section on yaws includes the immunologic relationsIip).s witii 
A most welcome chapter is that on the normai liacterial flora of man. 1 il' 
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covers tbe skin, mouth, respiratory tract, vagina and the gastrointestinal 

tract. _ _ _ , 1 -n 

Tire important section on spirochetes is the only one covered by illustra- 
tions; perhaps the lack of illustrations is the most serious criticism of the 
entire work, although a fuller index would help in many places. No 
doubt these shortcomings are enforced bj'' a policy directed in favor of a 
compact volume. 

The final chapter, on Sivine Erysipelas, represents an abstract in exlenso 
of much-scattered material in the literature. 

The volume is a praiseworthy and most welcome addition to the arma- 
mentarium of English-speaking physicians — both laborator}^ and clinical; 
in fact, it is hard to see how the up-to-date laboratory man who is limited 
to the English language could fairly do nfithout the subject matter it contains. 


The Story of Medicine. By Victor Robinson, M.D., Professor of 

History of Medicine, Temple University School of Medicine, Philadelphia. 

Pp. 527. New York: Albert and Charles Boni, 1931. Price, 85.00. 

This book is aptly named. Though covering the whole period of medicine 
in 12 conventionally divided chapters, it is rather an entertaining, chrono- 
logically arranged combination of stories and quotations than a detailed 
exposition like the more customaiy histories of medicine. The author’s 
wide knowledge, his flair for the curious 5 'et characteristic, and his ability 
to paint a vi\dd picture have combined to produce a work that welds a 
wealth of historical lore to an entertaining narrative such as may not be 
found in any other work in this field. “When a king is the librarian of his 
nation, the results are astonishing;” “the silent Sphinx of Giza gazes east- 
ward over the Nile Valley and has no message for the younger nations;” 
“with such gibberish Cato the Censor kept Hippocrates at bay;” “their 
(the ancients) utter disregard for quotation marks has wrinkled the brow 
of posterity;” “the laughter of Moliere was the savior of medicine in the 
seventeenth century” may serve as characteristic aphorisms to illu.strate 
the piquancy of this interesting production. With so much to ]iraise, it 
may appear as carping criticism to observe that “the vapor of ether that 
has spread like a benediction” first arose for anesthetic use, not from the 
Massachusetts General Hospital, but from a Georgia ifillage, and that “the 
alien from Japan” unfortunately did not discover the germ of j'ellow fever 
in Ecuador. The author’s free use of quotations promotes a desirable 
first-hand acquaintance with his heroes, while the frequent inclusion of 
border topics, such as astrology, scholasticism, university education, botany. 
Renaissance art, electricity, evolution and so on, tends to a breadth of 
treatment that adds both to the charm and value of tliis highh’ praisewortly 
production, E. K. 


jManu.vl for the Jewish Di.\nETic. By William S. Collens, B.S., 
M.D., Assistant Chief, Hiabetic Clinic, United Israel Zion Hospital. 
Foreword by Henry .Ioachim, M.D., Clinical Professor of IMedicine, 
Ixing Island College of Medicine, Brooklyn. Pp. 13S; 21 illustrations. 
New York: Bloch Publishing Company, 1931. 

Like similar primers, this volume endeavors to give the patient a clear 
idea about diabetes. The author discusses the causes of diabetes, its 
complications, the method of urinalysis, the usual facts concerning the use 
of insulin, proper hygiene and the dietetic management. Food values, 
recipes and menus arc given with special consideration for the .Tewisli 
diabetic. The description of the technique for testing the urine for sugar 
and that describing how to take insulin are unusually well done because 
each step is illustrated. The book is well written and comprehensive and 
is recommended for Jewish patients. L. J. 
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NEW BOOKS. 


Fungous Diseases. By Harry P. Jacobson, M.D., Attending Dermatolo- 
gist apd Member of the Malignanc 3 ’^ Board, Los Angeles Countj; General 
Hospital. With Introductions b}" Jay Frank Schamberg, M.D., Pro- 
fessor of Dermatologj’’ and Sj'philologj'^, Graduate School of Alediciiie, 
University of Pennsylvania, and HoWyARD Morrow, M.D., Clinical 
Professor of Dermatology, Universitj'^ of California Medical School. 
Pp. 317; 153 illustrations. Springfield, 111.: Charles C Thomas, 1932. 
Price, S5.50. 

Nursing in A^ervous Diseases. By Jajues McConnell, M.D., Neurologist 
to the Philadelphia General Hospital; Associate Professor of Neurology, 
Graduate School of Medicine, University of Pennsjdvania. Pp. 153; 
24 illustrations. Philadelphia: F. A. Davis Company, 1932. Price, 
S1.50. 

Introduction to Dermatology. Bj' Richard L. Sutton, M.D., Sc.D., LL.D., 
F.R.S. (Edin.), Professor of Diseases of the Skin, University of Kansas 
School of Medicine, and Richard L. Sutton, Jr., A.M., M.D., Visiting 
Dermatologist to the Kansas City General Hospital. Pp. 565; 183 
illustrations. St. Louis: The C. V. Mosby Company, 1932. Price, 
S5.00. 


Classic Descriptions of Disease. By Ralrh H. Major, Professor of Jlcdi- 
cine. University of Kansas School of Medicine. Pp. 630; 127 illustrations. 
Springfield, 111.: Charles C Thomas, 1932. Price, S4.50. 

The Surgical Clinics of A^ortli America, Vol. 12, No. It {Mayo Clinic Number, 
August, 1932). Pp. 227; 79 illustrations. Philadelphia: W. B. Saun- 
ders Company, 1932. 

The Spidum. Bj'' Randall Clifford, M.D., Associate in Medicine,^ Peter 
Bent Brigham Hospital; Assistant in Medicine, Harvard Medical School. 
Pp. 167; 21 illustrations and 7 plates in color. New York: The Mac- 
millan Companj’-, 1932. Price, S4.00. 

2’he Science of Signs and Symptoms. Bj' Robert John Stewart AIc- 
Dowall, D.Sc., M.B., F.R.C.P. (Edin.), Professor of Physiologj’, Kings 
College, University of London, etc. Pp. 440; 0 illustrations, ^e^v 
York: D. Appleton & Co., 1932. Price, S7.00. 

Clinical Endocrinology of the Female. Bj' Charles M.ayer, M.D., I .A.C-^., 
Assistant Professor of Gjmecologj'’ and Obstetrics, Graduate School oi 
Medicine, University of Pennsj’lvania, etc., and Leofold GoldstMN, 
jM.D., Demonstrator of Obstetrics, Jefferson hledical College, etc. 1 P- 
519; 117 illustrations. Philadelphia: W. B. Saunders Company, 1M~- 
Price, .$6.00. 

Clio Medico, Vol. Ill, Physical Therapy. Bj' John S. Coulter, 
Assistant Professor of Physical Therapj', Nortliwestern University Mcc i- 
c.al School, Chicago. Pp. 142; 15 illustrations. New lork: 1 aul 


Hoeber, Ine., 1932. Price, SI. 50. 

Functional Di.durbanccs of the Heart. B}' Harlow Brooks, 

Phj’sician, Fourth Medical Service, Bellevue Hospital, etc. 1 P- 
Philadelphia: J. B. Lippincott Coinpani’, 1932. Price, S.o.OO. 

A Textbook of Pathology. Bv Willia.m Boyd, .M.D., M.R.C.P. ' 

' -.y * w.. — (• 1 I-, i 1 k j«\l I illl* 


Fcbigcr, 1932. Price, SIO.OO 
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Orthopedics in Childhood. By William L. Sneed, M.D., Attending 
Surgeon, Hospital for the Relief of the Ruptured and Crippled, etc. Every 
Day Practice Series, edited by Harlow Bhooks, M.D. Pp. 318; 145 
illustrations. Philadelphia: J. B. Lippincott Company, 1931. Price, 
.S5.00. 

Posture. By, Frank D. Dickson, M.D., Orthopedic Surgeon, St. Luke’s 
Hospital and the Kansas City General Hospital. Ever}’’ Day Practice 
Series, edited by Harlow Brooks, M.D. Pp. 213; 118 illustrations. 
Philadelphia: J. B. Lippincott Company, 1931. Price, 85.00. 
Functional Disorders of the Gastrointestinal Tract. B}’’ William Gerry 
Morgan, M.D., F.A.C.P., Professor of Gastroenterology, Georgetown 
University Medical School, etc. Every Day Practice Series, edited by 
Harlow Brooks, M.D. Pp. 259; 32 illustrations. Philadelphia: J. 

B. Lippincott Company, 1931. Price, 85.00. 

Publications of the Committee on the Costs of Medical Care. No. 17. Nurs- 
ing Services and Insurance for Medical Care in Brattleboro, Vt. By 
Allon Peebles, Ph.D., and Valeria D. McDermott. With an 
Evaluation of the Nursing Program by Violet H. Hodgson, R.N., 
Assistant Director, and Katharine Tucker, R.N., General Director, 
of the National Organization for Public Health Nursing. Pp. 65. No. 
18. The Medical Service of the Homesiake Mining Company. J3y 
Louis S. Reed, Ph.D. Pp. 54. Chicago: University of Chicago 
Press, 1932. Price, 60c each. 

The Cardiac Output of Man in Health and Disease. By Arthur Grollman, 
Ph.D., M.D., Associate Professor of Physiology in the Medical School 
of the Johns Hopkins University. Pp. 325; 14 figures and 57 tables. 
Springfield, 111.: Charles C Thomas, 1932. Price, S'l.OO. 

The Advance of Medicine. By Rt. Hon. Lord Moi-nihan, K.C.M.G., 

C. B., President, Royal College of Surgeons of England. Pp. 64. New 
York: Oxford University Press, 1932. Price, 81.00. 

In Memoriam. Army Medical Bulletin No. 27. Supplement to Vol. I 
of the Medical Department of the United States Army in the World 
War. Pp. 37. Carlisle Barracks, Pa.: Medical Field Ser\’ice School, 
1932. 

NEW EDITIONS. 

A Descriptive Atlas of Radiographs. By A. P. Bertwistle, M.B., Cn.B., 
F.R.C.S. (Edin.). Pp. 552; 707 illu.strations. Second edition revised 
and enlarged. St. Louis: The C. V. Mosby Companv, 1932. Price, 
813.50. 

Mvior Surgery. By Frederick Christopher, S.B., M.D., F.A.C.S., 
Assistant Professor of Surgery at the Northwestern University Medical 
School, Chicago. With a Foreword b}* Allen B. Kanavel, M.D., 
F.A.C.S., Professor of Surgery at the Northwestern University Medical 
School. Pp. 998; 687 illustrations. Second edition reset. Philadelphia: 
W. B. Saunders Company, 1932. Price, 810.00. 

Essentials of Pediatric Nursing. By Ruth Alice Perkins, R.N., B.S., 
Graduate of Children’s Memorial School of Nursing, Chicago, etc. Pp. 467 ; 
55 engravings and 6 full-page colored plates. Second edition revised 
and enlarged. Philadelpliia : F. A. Davis Compaii}’’, 1932. 

Handbook of the Vaccine Treatment of Chronic Rheumatic Diseases. By H. 
Warren Crowe, D.M., B.Ch. (Oxon.), M.R.C.S., L.R.C.P., Director 
of the Cliartcrhouse Rheumatism Clinic, etc. Pp. 79. Second edition. 
New York: Oxford University Press, 1932. Price, SOc. 
r Inspection ^^cdicalc dcs Ecoles. By Docteur ^Maurice Dlwernoy, 
Professcur a I’Ecolc de !Medecine de Besan^on ; Directeur de I’lnstitut 
d’Education Physique dc Franclie-Comte. Pp. 236. Second edition. 
Besaiifon: V. Chicandre, 1932. 
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The Natiire o.f Allergy in Tuberculosis as Revealed by Tissue Culture 
Studies.— It might be well to note some additional experimental eri- 
dences concerning the role of allergy in the production of adult tuber- 
culosis, bearing in mind that tliere are many to whom this conception 
of tissue reaction in tuberculosis is not acceptable. In this present 
study (Rich and LE\ns, BtiU. Johns Hop. Hosp., 1932, 50, 115) living 
cells from animals rendered allergic to old tuberculin were studied. 
These cells were washed and contrasted with cells from normal animals 
in plasma from the allergic as well as the normal, treated nith a prepara- 
tion of old tuberculin. IMarked damage was done to the allergic cells 
by the tuberculoprotein. It is clear from these stuilies that the living 
cells from the allergic tuberculous animal, even when washed, retain 
their hypersensitivity to tuberculin when separated from the body by 
means of tissue culture. From direct findings “neither the circul.atory, 
nervous nor other mechanisms dependent upon the intact body are 
necessary for the production of allergic damage.” The antibody is 
attached intimately to the cell itself. 

Insulin Therapy. — When insulin was first used in the treatment of 
diabetes frequently there occurred rather severe skin reactions. _ It 
soon became apparent that most of these reactions were due to chemical 
irritants contained in the pancreatic extracts. There was fear in the 
early days of insulin that there might occur severe allergic reactions, 
particularly in those individuals who already had insulin and then were 
obliged to discontinue it. This fear was not substantiated, however, and 
insulin therapy has been used c.vtensivcly for nearly a decade now with- 
out record of any known fatality as a result of allergic reactions m 
sensitized individuals. However, reports of cases of insulin hyper- 
sensitiveness have appeared from time to time and undoubtedly loeid 
reactions occur in a consirlcrable number of instances. Hawrence is 
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quoted as saying that such reactions occur in 20 per cent of his cases, 
whereas Joslin is recorded as stating that local reactions occur in about 
10 to 20 per cent of his cases during the first weeks of treatment, 
although systemic reactions average 1 in 1000 diabetics. There is 
apparently an increasing number of individuals who have some local 
reaction to the injection of insulin. This statement is confirmed by 
an article m-itten by Allan and Scherer {Endocrinology, 1932, 16, 
417), who have made a statistical study of the incidence of insulin 
allergy in the Mayo Clinic and found that allergic reactions are on the 
increase. In 1927, for example, of 428 patients treated 14 showed 
such reaction, a percentage of 3.2, whereas in 1930 of 401 patients 
treated 56 had allergic reactions, a percentage of 13.8, and in the first 
6 months of this year 14.1 per cent had reactions following the introduc- 
tion of insulin. An explanation for the increase is not apparent. The 
possibility exists that because more people have had insulin, sensitiza- 
tion may have occurred because of this but there is an increased inci- 
dence of hypersensitiv.eness in patients who have never had insulin. 
There has been no apparent change in the quality of insulin but there 
appears to be a variability in behavior with different lots of the prepara- 
tion. The authors detailed the tyjie of reaction in their last 100 cases 
in which this happened. Eighty-four showed a mild allergic local 
reaction characterized by immediate stinging, burning pain at the site 
of injection followed an hour or two later by swelling of the tissues and 
redness of the skin, associated with burning and itching, and disappear- 
ing from 1 to 3 days. Twelve of the group had a somewhat more severe 
reaction as shown by intense inflammatory change in the injected skin 
and subcutaneous tissue, at times associated with fever and malaise, 
the local lesion not subsiding for at least a week. A general allergic 
reaction was seen in 4 cases manifested by subcutaneous, circulatory, 
and at times, gastrointestinal symptoms and in one instance a general- 
ized dermatitis. The severe symptoms come on immediately but the 
signs of circulatory collapse subside within an hour or two. These 
severe general reactions occm’ only in patients who have had insulin 
and then have ceased. There is not very much question but that these 
reactions represent true hjqjersensitivencss to insulin, proven in jjart 
by cutaneous tests which were strongly positive. The importance' of the 
skin test must be discounted to a certain extent in tliat positive reac- 
tions occur at times in individuals who show no hjq)ersensitiveness. 
In these 100 patients desensitization was spontaneous in 8. There 
were 64 instances in which relief followed change in the type of insulin. 
In 22 instances in which nothing coidd be done to relieve the s\anptoms, 
fortunately it was possible to stop insulin after the diet had become 
satisfactorily adjusted but in 6 cases of severe diabetes nothing that 
was tried had any effect on the reaction of the patient. It was neces- 
sary to continue with the insulin. In none of these patients was there 
any interference by the hjqjcrsensitivity with the effect of insulin on 
the diabetes. Such cases have been reported, an example of which is 
quoted l)y the authors in which 600 to 700 units of instilin were required 
daily, and another instance in which apparently the injection of insulin 
interfered with the action of the insulin secreted by that particular 
individual's pancreas. The authors found no such cases in their scries. 
Ihey raise the question of how such cases should be treated and suggest 
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the following ijolicy; Control tlie diabetes by diet if possible. If tliis 
cannot be done insulin must be employed as tJie danger from a diabetic 
death is greater than from an allergic death. Change the preparation. 
If there is still an allergic reaction attempt to desensitize by minimum 
dosage and increase gradually. Local measures such as soothing lotions 
are not much help nor is mixing the insulin witli a local anesthetic, 
nor varying its reaction. Calcium has been of no value. In re\’iewing 
tills interesting paper tlie tliought arises as to the danger of administer- 
ing insulin intravenously to those patients avIio come into general 
hospitals in coma who pre\dously had insulin and discontinued it. 
This is an extremely common occurrence in large general charity hos- 
pitals and it is quite possible that insulin maj-- have caused death in a 
certain number of instances as a result of anaphylactic reaction rather 
than death from diabetic coma. It might seem that a policy of caution 
should be followed in administering insulin intravenously to patients 
who have previously had this specific preparation and who have dis- 
continued it, ultimately slipping into coma. 


SDEGERY 


UNDER THE CHARGE OF 

T. TURNER THOMAS, M.D., 

PHILADELPHIA, PA. 


The Colon as a Site of Focal Infection in Nonspecific Urethritis.— 
Eedeville {Urol, and Cntan. Rev., 1931, 25, 620) says tliat the c.xperi- 
mentation has proved that bacteria from tlie eolon can pass tlirough 
its walls into the lymphatic and blood stream tlirough the kidneys and 
produce a nonspecific uretliritis. The verumontanum is like a weatlier 
gauge indicating various conditions in tlie pelvis and becoming especially 
hyperemic in a condition of colon stasis and constipation. Men past 
middle life witli a history of no specific infection, who are heavy caters, 
who take no regular exercise and witli a blood pressure usually above 
normal, may be harboring a condition of colon stasis in which cases 
there is a tendency to low grade generalized infection from the colon 
of tlie pelvic organs and especially the prostate. Some of the newer 
effective methods of treatment of nonspecific as well as specific cases 
arc iodized autoserum, intramuscular, soluble iodin intravenously and 
the local and general diathermy fever heat treatments. 

The Incidence of Gall Stones and Gall Bladder Disease.— C ru.mi’ 
(Svrg., Gyncc. and Obst., 1931 , 53, 447) states tlint in the study of material 
from 1000 routine autopsies at the City Hospital in Vienna, the following 
facts were brought to light: 450 were males while 550 were female.-^ 
Eighty-seven and one-tenth jier cent of the individuals were over 30 
and 77.9 per cent were over 50 years of age. Gall stones were prc.sent 
in 32.5 per cent of the cases. These were present in 37.S per cent of 
the females and 20.2 per cent of tlie males. Twenty-five per cent of 
the individuals were affected after tlie fourth decade and 50 ])er cent 
after the seventh decade of life. Inflammatory or common gall stones 
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made up 73 per cent of the stone cases. Cliolecystopathy occurred in 
59.6 per cent of all cases and affected males in 58.4 per cent and females 
in 60.2 per cent. With the advance of the decades tlie case incidence 
increased from 20 per cent in the first age group to 77.6 per cent in the 
eighth decade of life. Chronic pericholecystitis was the most frequent 
pathologic condition and chronic cholecystitis was next in frequency. 
Primary carcinoma of the biliary tract occurred in 26 instances — 7 males, 
19 females — in which stones were present in all but 4 cases. In 2 cases 
the growths were primary in the ducts. Cholesterosis of tlie gall 
bladder was present in 36.8 per cent of all cases. Males were affected in 
35.8 per cent and females in 37.7 per cent of the cases. This condition 
was very frequent in the early decades and maintained a more or less 
constant average throughout the age groups. Pathologic conditions 
were present in 41.3 per cent of all cases. There was an increase in 
incidence of disease witli tlie advance of the decades. The most frequent 
finding was dilated ducts in 50.8 per cent and next frequent a lacerated 
papilla of Vater in 47.7 per cent of the abnormal findings. Gall stones 
were found in the bile ducts in 78 cases, whieh is 24 per cent of the cases 
with cholelithiasis. This finding was not affected by the age of the 
individual so that any patient with gall stones has one chance in four 
of having stones in the, bile ducts. 


Malignant Changes Occurring in Benign Giant-cell Tumors of Bone. 
-—Simons (Surg., Gyncc. and OhsL, 1931, 53, 469) says tliat amputation 
cures 100 per cent of the cases of giant cell tumor. Resection or com- 
plete excision can be expected to cure 100 per cent of the cases. The only 
patient dying of the disease treated in this manner had no local recur- 
rence, which is all that can be expected of the operation and there is 
also some doubt as to tlie coiTect diagnosis in tliis case. Curetting cures 
63 per cent of the cases. Combined with other treatment, as radiation, 
72 per cent; radiation treatment alone cures 75 per cent of the cases. 
Treatment by Coley’s toxin cured 42 per cent of the cases. Of the 
cases of accepted benign giant-cell tumor treated conservatively, 7.5 per 
cent died, presumably of metastases. In 3 cases in which it was possible 
to compare microscopic sections of the tumor first treated with that 
causing deatli, the character of the growth had changed from benign 
to malignant. There is no proved instance in the cases of giant-cell 
tumors in the Registry of Bone Sarcoma registered before 1925 of a 
tumor of this type causing death from metastases. There is definite 
evidence, however, that a benign giant-cell tumor may change its 
character and become an osteogenic sarcoma causing deatli. Uncon- 
testablc data are difficult to obtain but tliis change is known to have 
occurred in 3 cases in this series, 3.7 per cent. 


Retroperitoneal Tumors.— Cohn {Arch. Sing., 1931, 23, 655) claims 
that retroperitoneal masses may be present and yet remain undetectable 
during life by any available diagnostic metliods. The Roentgen evi- 
dence of extrinsic obstructive intestinal phenomena is interesting and 
diagnostic when present, but the absence of sucli a sign is by no means 
acceptable as evidence that a retroperitoneal growdi does not e.\ist. 
Retroperitoneval tumors sometimes move with respiration, thus making 
it difiicult if the mass is on the left side to eliminate splenoraegalia. 
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The symptoms caused by a retroperitoneal gi-owtli are dependent on 
the location of.tlie growth. Proximity to tlie celiac plexus causes 
digestive phenomena, whereas growths even of largeV size in otlier 
locations may not cause digestive disturbances. Digestive disturbances 
are not diagnostic as they are present in so many conditions other tlian 
retroperitoneal tumors. Anemia is present in many cases of retro- 
peritoneal growtljs but is not to be relied on as a diagnostic phenomenon. 
Anemic and digestive disturbances may mislead one to treat tlie 
patient for an entirely different condition. Edema of extremities and 
ascites are present when the growth is large and when it is so situated 
as to interfere with the \'enous return. A growtli situated on the right 
side readily produces edema, whereas a large gi’owtli on the left side 
may not be associated with edema of the lower extremities or ascites. 
Retroperitoneal masses may be associated witli ch^dous ascites and 
chylous pleural effusions. Retroperitoneal sarcomas ma^' be primary 
and productive of metastases, whereas other retroperitoneal sarcomas 
may be secondary gi-owtlis. When searcliing for the primary cause of 
retroperitoneal metastases, teratoma of the testicle must not be over- 
looked as a possible source. 
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SOMA T\T3ISS, M.D., 
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The Action of Digitalis gn the T Wave of the Electrocardiogram.— 
Recently the inversion or flattening of the T wave of the electrocardio- 
gram commonly accepted by American authors as being a fairly constant 
manifestation of the action of digitalis has been brought into qiicsUon, 
particularly in Europe. Coelho {Arch. d. vial, dn cccur, 1931, 24, T-lb) 
reviews the more important literature on tlie subject and presents the 
results of his own carefully controlled observations upon man. He 
employed digitan (digipuratum) in varying doses in a group of _.— 
patients with cardiac disease. Whereas otJicrs have found inversion 
of the T wave to occur in as much as 90 per cent of patients receiving 
adequate doses of digitalis, the author obtained inversion in only IS per 
cent of his cases. He also found tliat the inversion bore no ncce.s.-'arj 
relation to the total dose of digitalis taken, the phenomenon occnrnng 
as well with moderate doses as with those which were extremely 
He calls attention to the fact that inversion of the 7 wave is 
frequent occurrence in the presence of chronic myocardial di.'ca.'^o. 
myocardial infarction and occasionally in apparently nonnal ■' 
due to .some undetermined factor. Prom his studies lie believes t la 
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this alteration in tlie electrocardiogram cannot be regarded as a char- 
acteristie manifestation of digitalis action and, furthermore, tliat it is 
not a safe guide for the control of digitalis administration. _ He suggests 
that in those cases in which it appears it is due to certain conditions 
associated with chronic myocardial disease which may be brought to 
light as a result of digitalis action rather than being due primarily to 
the actions of the di-ug itself. 


The Treatment of Agranulocytosis With Roentgen Ray Irradiation' 
and Blood Transfusion.— Opinions regarding the effect of Roentgen ray 
iiTadiation of the long bones in agranulocytosis are somewhat contra- 
dictory. Hautwich {Klin. Wchnschr., 1932, 11, 104) used repeated 
Roentgen ray treatment in 3 cases of agranulocytosis. The beneficial 
effect of the treatment in these cases manifested itself in a temporary 
rise in the white cell content of the blood. Definite permanent im- 
provement, contrary to the experience of Friedemann, was not observed. 
There are several reports in the literature which claim that blood trans- 
fusion is beneficial in this condition. Blood transfusion was used in 
6 patients. In each instance the author claims there was a prompt 
clinical improvement. The temperature subsided with crisis or with 
lysis, and at times there appeared a most astonishing improvement in 
the necrotizing process of the throat. There was also an increase in 
the white cell count. This, however, was not always permanent. 
The author observed repeatedly that the general clinical improvement, 
the fall in temperatme and the healing of the ulcerated mouth lesions 
were quite independent of the number of white blood cells. The 
author advocates the more frequent use of blood transfusion in the 
treatment of agranulocytosis. 


The Treatment of Ulcus Cruris.— Among the numerous therapeutic 
agents used in the treatment of chronic ulcers of the lower e.xtrem- 
ities, Kun {Munch, mcd. Wchnschr., Jan. 1, 1932, vol. 26) claims that 
“lyssia salve” is most effective. The composition of this salve is as 
follows; Zinc oxidat. amyl., 15 gm. iia; vasel 11., 35 gm^, naftalan, 16 
gm., balsam Peruv., 6 gm.; chinolin sulph., 0.5 gm. ; ichthyol, 1 gm.; 
extr. hamam. fl., 3 gm.; oleum cacao, 3 gm.; bism. oxyiodogall., 1 gm.; 
adeps lana; ad. 100 gm. The ulcer is cleaned with benzine and covered 
with the salve in the morning. Within a day or two there is evidence 
of healing and within a short period granulation tissue fills in the ulcer. 
In ambulatory patients a bandage is applied following the application 
of the salve and removed 4 to 5 days later. 


The Beneficial Effect of Calomel in Rheumatic Endocarditis and 
Pancarditis. -rlt is often not appreciated that calomel was used as a 
diuretic as early as the eighteenth century. IMacKenzie has pointed 
out again that certain cardiac patients who do not respond to digitalis 
will .show diuresis after the administration of calomel. PAUn and 
Bau.\tz {Miinch. mcd. Wchn.schr., January 1, 1932, vol. 25) adminis- 
tered repreated doses of calomel in amounts of 0.2 to 0.3 gm. (3 to 
5 gi-aiivs) to patients who were suffering from repeated attacks of fever, 
valvular damage, cardiac enlargement, congestive failure of the circu- 
lation and anemia. The authors claim that in every case there was 
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subjective and objective improvement. They do not offer any explana- 
tion for the meclianism of action of calomel. In order to avoid nephritis 
the Vk-ater balance -was carefully followed. In the presence of casts in 
tlie urine calomel was not administered. The bowels were kept open 
before its administration. Under these conditions no kidney damage 
was observed. It is claimed that similar improvement was not observed 
after salyrgen or after mercurial preparations combined with proteins. 


PEDIATRICS 
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THOMPSON S. WESTCOTT, M.D., and ALVIN E. SIEGEL, M.D., 

OF PHILADELPHIA. 

The Mechanism of Hemophilia in Infancy and in Childhood. — 
Kugelmass {Am. J. Dis. Child., 1932, 44, 50) feels that criteria neces- 
sary and sufficient for tlie diagnosis have been formulated on tiie basis 
of experimental and clinical studies. It has been shown by a study of 
the constituents involved in blood coagulation that tlie hemophilic 
deficiency occurs in the primary stage of the blood-clotting mechanism. 
Hemopliilic blood shows a strikingly low prothrombin content compen- 
sated by a correspondingly high antithrombin content. The platelets 
are normal in number but are physiologically defective, having a slow 
rate of disintegration. Hemophilic blood is characterized by a blood- 
clotting index that is less than one-tenth of normal. The index con- 
stitutes the ratio of tlie concentration of the substances tending to 
clot over those tending to favor bleeding. The normal index of clotting 
function is 0.5, whereas tlie hemophilic clotting index is less tlian 0.05. 
This very low index of blood-clotting is diagnostic of hemophilia. The 
index of blood-clotting function shows a great increase after transfusion, 
but the improved index last for only 48 hours. Transfusion does not 
alter the clotting function of blood in hemophilic subjects with manifes- 
tations in the joints. Dietary protein, lipids, vitamins and minerals 
do not alter the deficient blood-clotting function in liemophilia. Hemo- 
philic individuals show the absence of the female sex hormone in their 
tissues normally present in males. Ovarian tlicrapy, theclin and other 
products of the female generative organs injected into the hemophilic 
subject produce no change in tlie clotting mechanism evaluated qunn- 
titativelj'. Serum injected or applied locally is not effective in controll- 
ing hemorrhage in hemophilia, unless it is fresh and rich in thrombin. 
Nonhemophilic bleeders respond readily to any serum and to dietary 
protein therapy. 

Iron in the Liver and in the Spleen After Destruction of Blood and 
Transfusions. — G u^dstoxe (Ain. J. Dis. Child., 19.32, 44, SI) cxaminctl 
a series of livers of fetuses and infants obtained at autopsic.s. He studied 
these micro.scopically and chcmicall}' to determine the variations in tne 
amounts of iron present and the factors on which such variations 
depended. There was no evidence microscopically or chemically of large 
or progressive depositions of iron in the liver during the last 4 montli.s 
of intrauterine life. Exclusive of iron as hemoglobin, the entire hver 
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of the mature new-born infant contains on the average about 32 mg. 
of iron. The largest aniounts of iron were found in the liver from 1 to 10 
weeks after birth, and these Avere believed to depend on postnatal 
intravascular destruction of blood. Hemosiderosis of the liver may also 
result from hemorrhages into the tissues or cavities of the body of the 
fetus or infant, and during fetal life it may result from similar hemor- 
rhages in the motl\er, the liberated iron reaching the fetus through the 
placenta. Hemosiderosis of the spleen and the liver folloAvs transfusion 
of blood. The amount of iron found in the liver is influenced by the 
size and the frequency of the transfusions. The appropriation and util- 
ization of transfused blood was studied. It seems that in human beings 
at least part of the transfused blood is quickly phagocytosed. The red 
cells are physically disintegrated and chemically digested within the 
phagocytes, and the products are liberated into the blood stream. 
Among these products are bilirubin and iron derived from the hemo 
portion of the hemoglobin, and the poorly known but extremely impor- 
tant derivatives of the globin portion of the molecule. These studies 
indicate that in large amounts iron as Avell as biliruliin is taken up from 
the blood stream by the hepatic cells. It has been demonstrated also 
that the ludney removes large quantities of urobilin under these cir- 
cumstances. The kidney has tlie power also of taking up iron from the 
blood stream after extensive destruction of blood, and this iron may be 
found in the urine. 


The Effects of Parathormone and Ammonium Chlorid on Bones of 
Rabbits.— Jafpe, Bodansky and Blair (J. Exp. Med., 1932, 55, G95) 
found that a very large single dose of parathyroid extract produced 
rapid and extensive decalcification of the bones of a young rabbit. 
Gradually increased doses of the extract failed to produce significant 
changes in the young and fully grown adult rabbits. Ammonium 
chlorid, administered by the stomach tube, was without effect on the 
bones when given to rabbits treated with the extract or to otherwise 
untreated rabbits. Calcium lactate did not promote the appearance 
of signs of overdosage^of parathjToid extract in rabbits during treat- 
ment, nor were metastatic calcifications observed in the soft tissues 
after termination of the ex-periment. The rabbit is highly resistant to 
the decalcifying effects of gradually increased doses of parathjYoid 
extract, and is therefore not satisfactory material for expciimental 
studies of bone changes of chronic hjqierparathjToidism. The appear- 
ance of actively transforming bones of a young growing rabbit, particu- 
larly at the site of rapid growth, is not to be confused Avith the more 
scA-ere fibrous processes produced by parathjToid extract in guinea pigs, 
dogs and rats. 


Progress in the Nutrition of Infants.— Durand (.1. Am. Med. Assn., 
1932, 99, 275) summarizes the essential points of the problem of infant 
feeding. The casein curd of cow’s milk must be modified. To do this 
efficiently boiling and acidification arc employed. The question of 
bulYcr substance is not of the greatest importance. The use of accessory 
food factors not only prevents rickets, its resultant deformities and the 
more fatal tetany, with scurA-y, xerophthalmia and the other forms of 
nAataminoses, but also incidentally improves the resistance of the infant 
to infection. It is recognized that hunger is the greatest danger of the 
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infant and the younger child the greater is the danger. The use of the 
cereal waters and very weak formulae weaken the baby and render it 
more liable to infections. The early broadening of the diet is now gener- 
ally accepted. In general the best guide to the optimal proportions is 
that of breast milk in which protein, fat and carbohydrate are found in 
the percentages of 1, 3.5 and 7. There is a growing tendency to reduce 
the amount of milk in infant feeding. Limitation of the total quantity 
of fluid must be considered. Except dining periods of excessive heat 
or during fever or watery diarrhea, the infant does well on one-fifth 
of its body weight of fluid daily during the first weeks, one-seventh at 
6 months, and one-eighth up to the first j^ear. If, fluids are kept near 
tliis level, less vomiting occurs, the bottle is more readily emptied, the 
bed and clothing are not so constantly water-soaked, tlie insulation 
against changes in surrounding temperature is consequently better 
and the skin is less irritated. 


Celiac Disease.— Haas (J. Am. Med. Assn., 1932, 99, 448) states 
that there are a constitutional tendency to tlie disease and a charac- 
teristic intestinal flora. There appear to be a faulty absorption and 
utilization of carbohydrates and fats. The fats are of secondary impor- 
tance, for if strict attention is paid to the carbohydrate intake, tolerance 
of fats follows. A flat blood sugar curve is probably pathognomonic of 
active celiac disease. The successful treatment of celiac disease requires 
a high protein diet, of which the basis is protein milk, to which is added 
carbohydrate in the form of ripe banana powder and ripe banana, 
altliough otlier fruits and some vegetables are tolerated in some degree. 
The author claims that no nutritional relapses occur with this diet. 
A relapse not due to an acute infection is always due to the introduc- 
tion of some carbohydrate other tlian that of banana, or rarely due to 
some intolerable fat. The banana contains all iitamins except vitamin 
D. It hydrolyzes starch and transforms the intestinal flora and pro- 
duces starch-free alkaline stools. Vitamin D must be used as the con- 
centrate viosterol and not as cod liver oil, and for the anemia acconi- 
panjdng celiac disease some form of iron must be,;given. The prognosis 
in cases of celiac disease under this treatment is excellent, and the 
patients attain full stature and are capable of using a normal diet. 


DERMATOLOGY AND SYPHILIS 


UNDER THE CHARGE OF 

JOHN H. STOI\ES, M.D., 

rnOFESSOR or dermatology and syphilolooy, school of MEDICINL, 
UNn’ERSITY OP PENNSYLVANIA, 

AND 

VAUGHN C. GARNER, M.D., 

ASSISTANT rnorEsson or dermatology and bypiiilology. school of medicinf. 
'UaVTVERSITT op PENNSYLVANIA. 


Reactions Following the Administration of the Arsphenamins and 
Methods of Prevention.— 1rei..\xd (Am. J. Sypli., 1932, IG, 22) reviews 
the record of 2100 patients reccii'ing arsphenamins for the treatment 
of svphilis and reaches the following conclusions as to the incidence 
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and type of reactions noted: 11.2 per cent of the patients showed 
various symptoms of intolerance to the arsphenamins, the most common 
type being of gastrointestinal origin. Old arsphenamin was much more 
reaction-producing than neoarsphenamin. Of the reactions observed, 
72 per cent occurred early in the course of treatment between the 
first and tenth injections although no particular type of syphilitic, 
involvement appeared to predispose to intolerance. The probability 
of reaction appeared to be twice as gi’eat in females as in males. The 
author believes that reactions can be very largely controlled by the 
complete physical appraisal of the patient before the institution of 
treatment, the introductory use of iodid and mercury in patients with 
syphilitic visceral involvement, the recognition of the importance of 
conservative dosage, slow administration and adequate dilution in 
preventing reactions, and finally such adjuncts as the preliminary injec- 
tion of atropin or adrenalin, ephedrin by mouth, calcium gluconate 
intramuscularly and vehicles other than distilled water. The author’s 
review of the literature reveals a very diversified list of reactions but 
he points out that the number of severe or fatal reactions is low when 
the large number of patients under treatment is considered. 


Unusual Clinical Manifestations Following Intravenous Administra- 
tions of Gold Compounds.— Throne, Kingsbury and Myers (/lrc7;. 
Dermat. mul SyphiloL, 1932, 25, 494), on the basis of their own experience 
as Avell as that recorded in tlie literature, review the w'ide range of toxic 
reactions encountered after tlie intravenous use of gold compounds in 
lupus erythematosus, tuberculosis cutis and the tuberculids. These 
reactions have already been summarized in the review of Driver and 
Weller’s article, which appeared in The American Journal of the 
Medical Sciences for October, 1931. The present autliors ofl'er the 
following suggestions to prevent the untoward effects of gold admin- 
istration: (1) The patient should be examined for focal infections 
wliich, if found, should be removed prior to the institution of gold 
therapy. (2) A preliminary analysis of the blood should be made to 
determine the possible presence of a high sugar and low chlorid content 
which demands a preliminary course of injections of sodium thiosul- 
phate. In cases showing a high blood sugar content not associated with 
pancreatic deficiency or metallic retention, tlie doses of the gold com- 
pound should be comparatively small. Patients with definite diabetes, 
however, seem to tolerate treatment with gold preparations. (3) The 
first sign of intolerance, as manifested by dryness of the mouth and 
pruritus, is an indication for discontinuance of the gold compound and 
the use of sodium thiosulphate. In the authors’ e.xperience, these 
symptoms are invariably accompanied by an increase of the blood 
sugar, a decrease in the chlorids and frequently by a marked decrease 
in the urea nitrogen. (4) Chemical e.xamination of the blood at weekly 
intervals for the foregoing changes may enable one to foresee an intol- 
erance to gold which can be prevented by proper eliminative treatment, 
(h) The initial dose of a gold compound should be small, not exceeding 
2.5 mg. This dose can be increased if well borne and relatively non- 
elTcctive, but the dose should be kept low if die clinical response is 
satisfactory, (G) Positive contraindications for gold therapy are marked 
hepatic and renal disturbances, pregnancy, lupus erythematosus dissem- 
inatus acutus. and elevation of temperature. 
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Surgery of Pelvic Sympathetic Nerves.— The sm-gery of tlie sym- 
patlietic nervous system lias received an unusual amount of attention 
in recent years, and from the reports in tlie literature the results of 
many of tliese operations have been ivell worth while. The gynecolo- 
gists must now interest themselves in this subject, at least from the 
theoretical standpoint, since the work of Fontaine and Herkmann 
{Svrg., Gyncc. and Obst., 1932, 54, 133) of Leriche’s Clinie in Stras- 
bourg indicates that tliere may be a fertile field for this type of siugery 
in relieving certain pelvic disorders in women. The latter investigators 
believe that the hypogastric plexuses carry tlic important pathways 
of sensation from tlie internal genital organs to the medullary centers 
and that the section of tlie superior hypogastrie plexus (presacral nerve) 
above tlie hypogastric ganglion is a safe, simple and efficacious way of 
interrupting these pathways in the treatment of tlie functional type 
of dysmenorrhea as well as a method of relieving other forms of severe 
pelvic pain. The cases in which pelvic sympathectomy is indicated, 
according to their views, can be divided into three main gr.ou])s : Group 
A: Those cases in which no organic lesion of the genital organs can be 
found to account for the pelvic pain, i. c., functional dysmenorrhea. 
Group B: Those cases witli slight patliologic processes in the pelvis 
which do not react favorably to ordinary gynecologic treatment, i. r., 
sclerocystic degeneration of the ovaries or persistent pelvic pain follow- 
ing some previdus operation. Group C: Those cases in which tlie 
jiathologic lesion is known but which has been found to be too exteitsive 
for surgical remo\’al, i. c., inoperable neojilasms in the pelvis giving 
rise to severe pain. They have jierformcd resection of the superior 
hypogastric plexus for tlie relief of severe pelvic pain in 22 patients. 
Six of the patients have failed to return for follow-up exarninatioii, but 
at the time of discharge from the hospital tlie.v were comjiletely relieved 
of their pain. One jiatient died on the second jiostopcrative day, while 
13 of the 15 patients that have been followed have been relieved nf 
pelvic and abdominal pain for periods of time up to 4 years. 'I wo 
jiatients have had only slight or no benefit from the operation, riic 
technique of tlie opemlion as they descrilic it is quite simple. \Nith 
the Jiatient in the Trendelenburg position, the small intestines jiud colon 
are jiackcd ujiward towaril the diaphrapn and the rectosigmoid is 
retracted toward the left. The jiromontory of the sacniin and the two 
common iliac arteries are then located. The posterior parietal jierito- 
neum i.s tlien incised at a jioint just above the promontory of the 
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sacrum and directly in tlie raidline. Immediately beneath the perito- 
neum and anterior to the midsacral artery will be found the nervous 
filaments which constitute the superior hypogastric plexus. In very 
thin women these fibers can be seen through the peritoneum, while in 
obese women the plexus is usually embedded in adipose tissue. If the 
mesosigmoid is short, care must be taken not to injure the inferior 
mesenteric vessels. Frequentlj’- several nerve fibers are densely adher- 
ent to the right iliac vein. After all the filaments have been isolated, 
a segment, at least 1 inch long, should be resected from each main nerve 
fiber in order to prevent any possible regeneration. The posterior 
peritoneum is then closed by a continuous catgut suture. While it is 
appreciated that the Strasbourg school is perhaps unduly enthusiastic 
about the surgery of the sympathetic nervous system, it would seem 
that this procedm-e might be well worth while trying in some of the 
patients who have such intense dj^smenorrhea and have been unrelieved 
by all other treatment except hysterectomy. (Especially indicated in 
certain carefully selected cases of incurable cancer in whom other 
methods fail to relieve pain.— C. C. N.) 
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The Influence of Pregnancy on the Visual Field.— Johns (Am. J. 
Ox>Jdhal., 1930, 13, 956) reports the results of her examinations of the 
fields of vision of 29 young women in the course of essentially normal 
uncomplicated pregnancies. Only 1 of these patients showed any 
definite evidences of pituitary dysfunction. With one possible excep- 
tion, none of them showed any diagnostic changes in the preoperative 
and postoperative rays of the sella turcica. The visual fields were 
studied at ratlier frequent intervals in the prepartum period of observa- 
tion and were checked postpartum. In about SO per cent of the patients 
a definite tendency to concentric contraction of the fonn and color 
fields was found. This tendency was most marked in the last four 
weeks of pregnancy and increased up to the time of delivery. The 
fields tended to return to normal after delivery. In 20 of the 29 
patients the blind spots were enlarged. A characteristic pituitary 
type of field was not found in any case. The author believes that these 
field changes are secondary to a general reduction of retinal vitality 
which is part of the general lowered Natality of the pregnant state and 
that they arc not due to enlargement of, or vascular changes in, the 
pituitary gland. 
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A Study Concerning the Incidence of Streptococcus Epidemicus.— 
The occurrence of septic sore throat and of carriers of Streptococcus 
epidemicus during interepideniic periods lias become a matter of impor- 
tance. Inasmuch as southern California has never had an epidemic 
of septic sore throat, Boni-nge {Proc. Soc. Exper. Biol, citid Med., 1931, 
28, 991) over a period of 4 months conducted a series of Streptococcus 
epidemicus among certain groups of persons in Los Angeles. I-’rom 
the throat srvabs of 2.50 apparently healthy employees. Streptococcus 
epidemicus was recovered from 7 individuals, none of whom had had 
septic sore throat and all of whom had hypertrophied tonsils— a per- 
centage of 2.S for the “carrier group.” Of 06 pei-sons presenting them- 
selves for removal of hypertrophic tonsils, Streptococcus epidemicus 
was isolated in 6 (9 per cent). In 2 children otitis media and subsequent 
mastoiditis was found to be of Streptococcus epidemicus origin. In all, 
IS strains of Streptococcus epidemicus were recovered; 5 from person.s 
suffering from acute infections and 13 from human carriers. The 
author’s results arc not widely variant from those obtained in Chicago 
by Pilot and Davis {J. Infcci. Dis., 1930, 47, .503). 
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Roentgenologic Study of Intrathoracic Lymphoblastoma.— Sixty- 
seven cases of intrathoracic lymphoblastoma, comprising 40 ea.«es of 
Hodgkin’s disease, 17 of lymphosarcoma and 10 of leukemia were 
studied by Kirki.in and Hefke (Am . ./. Roent. Rap and Rad. Tlwrap., 
1931, 2G, OSl). In tbe opinion of the writers, roentgenologic examina- 
tion of the thorax in cases of Hodgkin’s disease, lymiihosarcoma and 
leukemia does not permit a precise diagnosis of any one of these diseases. 
They must be considered as one group which might be called either 
lympboblastoma or malignant lymphoma. Demonstrable roentgeno- 
logic manifestations in the thorax may be expected in about .50 per cent 
of the ca.ses of Hodgkin's disease, and in about 20 per cent of the eases 
of lymphosarcoma nr of leukemia. In tbe series reporteil, imlargenient 
of the mediastinal and hilar nodes was the most eoinmon manifestation. 
Involvement of the lungs, either of the infiltrative or metastatic type 
was found in 30 per cent of the cases of Hodgkin's disease, in .aliout 
23 per cent of the cases of lympho.sarconia and in 40 jicr e(‘nt of the 
of leukemia whenever intrathoracic involvement wtis demonstrable. 
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Roentgen Ray Pelvimetry— A Simplified Stereoroentgenographic 
Method,— A method of pelvimetry by stereoroentgenography is des- 
cribed in considerable detail, with illustrations and explanations of each 
of the three stages, by Hodges and Ledoux {Am.. J. Roeni. and Rad. 
Thcrap., 1932, 27, 83). No special professional ability is required of 
the person making the films, and the apparatus may be used not only 
for pelvimetry but for practically any type of Roentgen examination. 

Hepatography and Lienography Following the Injection of Thorium 
Dioxid (Thorotrast), — In order to demonstrate the shadow of the liver 
and spleen roentgenologicallj'', Stewart, Einiiorn and Ielick {Am. J. 
Roeni. and Rad. Therap., 1932, 27, 53) have tried the injection of 
thorotrast in 8 cases. The drug is supplied in ampules, each containing 
3 gm. of thorium dioxid suspended in 12 cc. of water. The mixture 
was injected intravenously and very slowly, and a second ampule, or 
more, was given next day or the second day after. The material was 
well tolerated up to an hour after injection in all cases. Five had no 
definite after effects. Three had vomiting attacks for several days 
after the injection and 2 patients had hemorrhages. Subsequently 7 
of the 8 patients died, but no death was directly attributable to the 
drug. No increase in density of the liver and spleen occurred until 
after 24 hours, and the maximum density was reached in 1 or 2 weeks. 
A dense, shadow of the liver was obtained in all patients except 1 who 
died shortly after. In 1 case the shadow of the liver was mottled; the 
diagnosis of malignant disease was confirmed at operation. In 7 cases 
the spleen was also demonstrable; the shadow varied in intensity and 
in a few instances was quite dense. 


Radium as an Adjunct to Surgery in the Treatment of Carcinoma of 
the Fundus of the Uterus.— Bowing and Fricke (rira. J. Roeni. and 
Rad. Therap., 1931, 26, 738) relate their experience with 189 cases of 
carcinoma of the fundus, 1 72 of which were traced. Of the 189 patients, 
87 were treated by operation and irradiation, and 102 were treated by 
irradiation only. The late results in a few favorable cases in which 
irradiation alone Was used compai-e favorably with the results obtained 
by operation alone. The authors regard irradiation as an invaluable 
adjunct to surgery. Irradiation alone yields high returns in palliation 
but poor remote results, mainly because the majority of lesions are too 
advanced to permit adequate treatment. 


NEUROLOGY AND PSYCHIATRY 


UN’DEK THE CUAnCE OF 

FRANKLIN G. EBAUGH, M.D., 
rnoFEsson of PSTcniATnv in the unt\'ersitt of Colorado, 

AX'D 

GEORGE JOHNSON, M.D.. 

INSTRUCTOR IN rsyCIIIATRl' IN THE DNIVERSITV OF COLOR.4DO. 


Regenerative Possibilities of the Central Nervous System.— Gerard 
and Griper (rirc/?. K enrol and PsiichiaL, 1931, 26, 469) feel that 
there is “good evidence of spinal regeneration in amphibia and other 
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lower vertebrates” as well as the reported evidence of regeneration of 
the optic nerve in adult rats and spinal regeneration in birds and 
mammals in literature. They present a series of e.\'periments on new- 
born rats and rat fetuses in xiicro in which the spinal cords were trans- 
ected by a single clean cut with a cataract knife, and subsequently 
studied histologically. "Many experiments jdelded negative or no 
results because the animals died or the true spinal column became dis- 
placed. Several rats operated on at birtli, however, gave evidence of 
a ^adual return of function. One animal, studied with special care, 
which showed evidence of a complete section at the time of operation, 
was entirely paralyzed and anesthetized below the lesion for 2 weeks, 
while in a subsequent 3 weeks the recover;\' of sensation and A'ohintary 
sensation and motion was practically complete. The spinal cord of 
this animal showed no evidence of a lesion. Several rats operated on 
in view were born from 5 days to 1 week later with tlie sense of pain, 
voluntary motion or botli present in the liind quarters. The spinal 
cords showed partial lesions or none at all.” The autliors consider the 
possibilities of the growth of nerve fibers into and across a lesion after 
complete or partial transection of the spinal cord is definitely established. 


The Cerebral Lesions in Purulent Meningitis.— WEnriiAM (Arch. 
N enrol, and Psycliiaf., 1931, 26, 549) presents a histologic study of the 
cerebral parenchj'ma of 24 cases of purulent meningitis. Apart from 
the changes of an encephalitic and toxic degenerative type, he noted 
other lesions of the nervous parenchyma. These lesions were chiefly 
in the cortex, but subcortical structures such as the basal ganglia were 
also afl'ected, especially in children. He fomid for most of the lesions a 
circulatory basis as the chief factor in their production with toxic factors 
playing a subordinate part. If a full-fledged encephalitis supervenes 
the infection does not progress from the outer and ventricular surface.s, 
but the encephalitis attacks the central parts of the substance of the 
brain like an independent process. Therapeutic procedures directed 
toward relief of the circulatory system, the autlior feels, are necessary 
in purulent meningitis. 

The Choroid Plexus as a Dialyzing Membrane : I. Observations in 
Experimental Hydrocephalus. — Hoex {Arch. Neurol, and Psyehial., 
1931, 26, 49G) presents a study of experimental hydrocephalus produced 
in IS days l)y obstruction of the aqueduct of Sylvius. The c.xperimental 
work involved: (1) Alterations in the volume of the spinal fluid, mid 
(2) alterations in its salt content. “The former caused only transient 
changes in ventricular pressure, whereas within the time limit of the 
experiment the latter caused permanent changes.” This observation is 
possibly of clinical importance in cases which rctiuire spinular ven- 
tricular tapping for relief of pres.SHrc. 

Family Periodic Paralysis: Report of a Case. — ZAiuiisKir. and 
AIqDox.xi.d (Arch. Nntrol. and PKt/chtaf., 1932, 27, 220j present the 
case of .a man, aged 23 years, who had suffered intermittent attacks of 
flaccid pandysis since the age of about 7 years. The onset of the at- 
tacks wiLS nearly alw.ays at night, beginning with a numb feeling in the 
back of the neck, followed by weakness of the legs, then of the trunk. 
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then of the arms, and finally of the muscles of the neck. In severe 
attacks there was virtually complete paralysis of all the muscle groups 
mentioned. There was no involvement of the cranial nerves. The 
paralysis was flaccid, with decrease or loss of the deep refle.ves. The 
attacks lasted from 2 to 24 hours. There was considerable sweating 
at the beginning and end of an attack. A systolic murmur, with en- 
largement of the heart to the left, occurred in several of the more 
complete attacks. Electrocardiograms gave negative results. All 
laboratory studies were negative. A partial attack, viz., that of one 
forearm, could be induced by local cooling. The patient’s mother had 
suffered from the same disease and died during an attack of paralysis 
at the age of 23 years. 

PATHOLOGY AND BACTERIOLOGY 


UNDER THE CHARGE OF 

OSKAR KLOTZ, M.D., C.M., 

PROFESSOR OF PATHOUJGY, UNIVERSITY OF TORONTO, TORONTO, CANADA, 

AND 

W. L. HOLMAN, M.D., 

PROFESSOR OF BACTERIOLOGY, UNIVERSITY OF TORONTO, TORONTO, CANADA. 


Malignancy in the Lung, Including 8 Primary Carcinomas With 
Autopsy Findings.— Eighty-one ca.ses of malignant tumors of the lung 
have been reviewed by Moses J. hit. Med., 1931, 5, 705). Of these, 
8 have proven primary carcinomata of lung at autopsy. Thirty-five 
cases were considered clinically as primary carcinoma of lung, post- 
mortem e.vamination not having been made. Secondary carcinoma of 
lung occurred in 20 cases of this series, metastatic lymphosarcoma in 10 
and metastatic sarcoma in 0. One case of secondary hypernephroma and 
1 of tejatoma Avere also encountered. Of carcinomata that metastasize 
to lungs, breast and kidney tumors are considered the most important. 
Histologically three tjTies of pulmonary carcinoma are recognized — 
those from bronchial epithelium, from bronchial mucous glands and from 
alveolar epithelium (bronchogenic or parenchymatous). Carcinoma 
from bronchial epithelium often causes bronchial obstruction but seldom 
a diffuse tumor of lung. Those from glands usually arise in the larger 
bronchi while those from alveolar epithelium produce infiltrating and 
often rapidly spreading tumor masses involving large areas and fre- 
quently resembling organizing pneumonia. The commonest sjnnptoms 
encountered were cough, with or Avithout .sputum, hemoptysis, dyspnea, 
pain cither constant or iiaroxysmal, cyanosis, Aveakness and emaciation. 
The author calls attention to the fact that the occurrence of an unex- 
plained pleurisy, especially a pleurisy Avith an effusion, in a patient in 
middle or later life should suggest the presence of a new groAvth in lung 
or mediastinum. 


Enzootic Hepatitis or Rift VaUey Fever.— D aubnev and Hud.sox 
{J. Pdih. and Bactrriol, 1931, 34, 545) describe a ncAv A'irus disease 
AA’hich made its appearance as an epizootic of serious proportions in a 
large colony of sheep in the Rift Valley, Kenya Colony, East Africa. 
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The outbreak -was carefully investigated, both as to pathology and 
bacteriology. Sheep, cattle, goats and man are susceptible^ The 
mortality is over 95 per cent in very young lambs, but is low in adult 
sheep and cows and practically nil in man. There is a marked ten- 
dency for pregnant ewes and cows to abort during the course of the 
disease. In man there is but a slight transient fever often accom- 
panied by joint pains. The characteristic Ic.sion found in animals dead 
of the disease is a liver necrosis which is strikingly siinilar to that of 
yellow fever. (Klotz and Belt, Am. J. Path., 1930.) Both cyto- 
plasmic and nuclear “inclusion bodies” occur in tlic affected liver colls. 
The virus is a filter passer and there is evidence to show that it is trans- 
mitted by a mosquito (Treniorhynchus brevipalpis). It is suggested 
that the disease falls into the same group as yellow fever and dengue. 
(Editorial, Lancet, October 3, 1931, p. 751.) 


Melanosis Mucosse Appendicis Vermiformis. — Ltlltf. (.Im. J. 

1931, 7, 701) reports melanotic pigmentation of varying degrees present 
in 260 out of 750 human appendices e.xamined. The condition is of a 
nature similar to melanosis coli escribed by Pick {Bcrl. hUn. Wchnschr., 
191 1, vol. 48). The pigment lies in cells of a macrophage or fibroliiastic 
type immediately beneath the mucosal epithelium. The pigmentation 
increases with age but is unrelated to race, sex or occupation. It is 
infrequently demonstrable in appendices wliich are the seat of active 
inflammation. Dilatation or atony of the appendiceal wall is correlated 
with an increased frequency and intensity of the pigmentation. 

A Case of Myeloma With Unusual Amyloid Deposition,— P.vkie (.-Im. 
.7. Path., 1931, 7, 691) presents a case of multiple myelomata in which 
tlicre occurred tumorlike masses of amyloid in the muscles about the 
shoulder girdle. There was also a heavy deposition in nearly all 
organs and tissues of the body except the liver. .Ml the usal staining 
reactions for amyloid were po.sitive. BcnceMones protein was present 
in the urine. The author is able to find in the literature reports of 
3 other ca.scs of multiple myelomata accompanied I)y amyloidosis. He 
favors Well’s suggestion that the deposit may I)c a “ consolidation of the 
Bence-,Toncs protein.” 

Etiology in Influenza.— Liston {(lla.-tgow Med. ./., 1930, 113, (11) 
believes that Pfeiffer’s bacillus is not a normal saprophyte of the air 
passages and that the abandonment of this organism as the causal agent 
in the disease by many bacteriologists is <luc to failure to use suitalile 
media for isolations and to confusing microorganisms found in normal 
throats with Bacillus influcnzic proper. While numerous report.s m 
recent years, have described the almost constant fiiuling of organisms 
cultuniily iflentical with Bacillus influenzic in the throats of normal 
individuals, it should be remembered that the identity of tlic'se has not 
been clearly iiroven as the only method at pre.scnt iivailablc for identi- 
fication of the hcmoglobinophilic bacteria is their nutritional relation- 
shij) to hemoglobin. 9’he author states that he generally can distingm-h 
members of this group from the true I’feiffer bacillus by sugar fermenta- 
tions. Should further study show that this is a reliable method of 
subdivision then con.sideralilc advance will have been iiiade m oar 
knowledge of these bacteria and their idiologic significance in mflueri/a. 
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Oral Immunization Against Pneumococcus Types n and HI and the 
Normal Variation in Resistance to These Types Among Rats, —Ross 
(,/. Exp. Med., 1931, 54, 875) found considerable variation in the 
resistance of different rats toward Type II pneumococcus. In general, 
older rats sm’vive much greater doses than young ones, illustrating 
the acquisition of a natural partial immunity. The same is true for 
Type III but the immunity appears somewhat later in life and does not 
reach the same height. An active immunity can be created against 
Types II and III in rats by feeding the dead organisms or the Berkefeld 
filtrate of the bile salt-dissolved cells. This immunity resembles that 
obtained against Type I in several respects. The Role of the Sohible 
Specific Substance in Oral Innnunhation Against Pncuniococciis Type I . — 
In further experiments (Ibid., p. 899) it was found that feeding the puri- 
fied soluble specific substance of Type I pneumococcus protects rats 
against an intraperitoneal injection of the virulent organism. This in- 
creased resistance resembles that obtained wlien the intact (dead) or dis- 
solved bacteria are fed, as follows: (a) One feeding is sufficient; (b) the 
interval between the feeding and tlie appearance of tlie immunity is 
the same; (c) the duration is approximately the same; (d) when the 
immunity is e.xhausted it can be renewed by a new feeding; (e) the 
immunizing action is type specific. The differences between the effects 
of feeding tlie purified specific substance and the intact or dissolved 
organism to rats appear to be quantitative rather than qualitative, the 
proportion of animals protected and the height of the immunity being 
generally, though not always, less in the case of the former. In contrast 
to the immunizing action which the soluble specific substance possesses 
when administered to rats, feeding it to mice failed to protect them. 
Neither were mice definitely immunized by parenteral administration. 
A sodium glycocholatc .solution of pneumococcus Type I lost part of 
its immunizing activity on standing for 1 year. The failure to immun- 
ize mice and the loss of activity of the bile salt solution of pneumococ- 
cus, on standing, are disciLssed in terms of (a) the possible presence 
of a second cell constituent wliich is active by mouth and (b) a possible 
intramolecular change in the type-specific polysaccharid associated 
with a loss of immunizing .action while retaining the precipitin reaction. 

The Movements of Epidemic Meningitis, 1915-1930, — Hedrich 
(Pub. Ilealfh'Rep., 1931, 46, 2709) discu.sses the subject in detail and 
presents the following summary: This paper reviews some of the 
gcner.al epidemiologic characteristics of epidemic meningitis, and the 
recent movements of the disease as to time .and place: (1 ) The available 
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evidence indicates tljat dinging epidemics surprisingly large proportions 
of the population may at one time or another become infected vdtli 
the meningococcus. Under highly congested conditions, as in army 
camps, it appears tliat practically the entire population may become 
infected once or oftener during epidemics. Probably far less tlian 
1 per cent of such infections result in clinical attack, as annual attack 
rates in excess of 1 per 1000 population are rare. The case fatality, 
however, is heavy; approximately half of the reported cases died 
during tlie recent epidemic, in spite of fairly widespread use of serum. 
(2) jMeningitis became increasingly prevalent in Europe shortly after 
the opening of tlie World War, and in the United States shortly after 
her entry, when mobilization began. The highest attack rates in 
England came in 1915, and in the United States in 1918. In 1928- 
1930 tlie disease was again epidemic in most part of tlie world. ( 3 ) 
The interval betAveen the last tAVo epidemic maxima was 11 years in 
the United States, and a fcAV years longer in most European countries. 
The interepidemic interval is highly A-ariable. It has oftenest been 
6 to 12 years, but some areas haA'e run as long as 25 years Avithout 
epidemics. Massachusetts, for example, has had no appreciable epi- 
demic since about 1905, and Ncav York City only a minor one, namely, 
in 1928-1930. (4) Over broad areas, such as large groups of states, 
epidemics haA'e appeared, not as sporadic e.xplosions but as crests of 
rather smooth and systematic AvaA’c, the rise and declining phases of 
which haA^e covered a period of 3 to G years or longer. Within smaller 
areas, such as individual cities, tlie moA’cments of the disease have 
been less systematic. (5) Neither of the last tAVO epidemics Avas syn- 
clmonous in different parts of the Um’ted States, some regions liaA-ing 
lagged 2 years behind others. The time rate of epidemic development 
Avithin specific areas, and the rate of geographic movement are very 
much sloAver for meningitis than for influenza. (G) In the 1918 epidemic 
the reported attack rates Avere highest in the southern sections, prob- 
ably due to the large number of military concentration camps; the 
Rocky jMoiintain states had the loAA-est rates. In tlie 1928 outbreak 
the southern states had the lowest and the mountain states the highest 
rates. 
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THE SOCIAL INCIDENCE OF RHEUMATIC HEART DISEASE. 

A Statistical Study in Yale University Students. 
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(From the Departments of Internal Medicine, Yale Medical School, and University 

Health, Yale Unii'crsity.) 


It lias been tacitly accepted by many that rbeuraatic fever is a 
disease which finds its highe.st incidence among individuals living 
under poor hygienic conditions, and that these poor living condi- 
tions are generally an expression of limited economic means. Unfor- 
tunately, few statistical data exist in the United States on which 
to base this contention, altliougli it ivould seem to be a point of 
considerable import. From England we bave iMiller’s^ statement 
that: “Altliougli technically the rheumatic infection may not be 
a ‘poi'erty- disease’ in that its frequency does not seem to follow 
absolutely the variations in degree of poverty, yet nothing is more 
certain than that it is a disease of the poorer classes.” Glover- 
also believes that: “No disease has a clearer cut ‘social incidence’ 
than acute rheumatism, which falls jierliaps thirty times as fre- 
quently upon the poorer children of the industrial town, as upon 
the children of the well-to-do.” Statistics'* to hear out the con- 
tention that rheumatic fever is a disease seen with great frequency 
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in liospital wards, as opposed to private pavilions and consulting 
practice, show that among 1000 children from the Outpatient 
Department of King’s College Hospital, London, the incidence of 
those who showed evidence of acute rheumatism was 13.1 per cent, 
whereas among 700 children from private practice the incidence 
was only 0.7 per cent. Otlier British observations on the subject 
include those of Hutchison,-* who comments on the differences 
between the incidence of rheumatic fever in ])rivate practice and 
in hospital wards; of Coombs,® that it is quite certainly a rare 
disease among the well-to-do; and of Campbell and ^Ya^ner,® who 
have the impression that the poorest are most commonly affected. 
The last statement, however, is qualified by some observers, reflect- 
ing Miller’s views already quoted, that the disease tends to be more 
frequent among children of the decent poor, than among the squalid.’ 

Evidence which also bears on the factor of poverty is tjie oft- 
mentioned observation that, in certain boarding or public schools of 
England, such as Eton College and Beaumont College, attended 
by sons of the well-to-do, the incidence of rheumatic fever is very 
low in the school populations, in spite of the fact that the schools 
are situated in districts in which the disease is- prevalent. 

From other countries the importance of poverty and all its atten- 
dant conditions as a predisposing factor in rheumatic fever has 
not been emphasized with so much vigor. However, Nobel,® in 
Germany, believes that rheumatism is a disease of the poor. In 
the United States Faulkner and ^Miitc® obtained data from colleges 
and private preparatory schools and concluded that rheumatic 
infections and rheumatic heart disease were less common among 
this comparatively well-to-do group. Swift*® states that: “appar- 
ently, poverty, malnutrition, and unhygienic surroundings furnish 
the most favorable human soil for the development of this infection. 
IMany cases are seen, however, among well-to-tlo members of 
society.” 

In the face of these statements, backed by more than suggestive 
evidence, it would seem important to go further into an analysis 
of the situation in this country. Does j)Overty really jjredispo-sc 
to rheumatic fever, and, if so, to what extent? The answer is 
important because such facts concern an evaluation of environ- 
mental influences which predispose to this obscure fliscase, and 
knowlcrlge of them may be of some value in the field of prevention- 
For their determination we would like to know the incidence of 
rheumatic fever among difl’erent strata of society in various widely 
scattered communities. xVt the moment, however, such dat.n arc 
not available, for, on the one hand, the stratification of a given 
American i) 0 ])ulation according to different social and econoimc 
standards is not as clearly defined as in England; on the other hand, 
the incidence of rheumatic fever, or the mortidity nites justly 
attributed to this disease, are juaclically unknown qiiantitifs in 
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this country. To our knowledge, it is a reportable disease only in 
a few countries or communities, and unfortunately rheumatic lesions 
are not accurately reflected in mortality statistics. 

Perhaps the nearest practical approach which at present can be 
made to an estimation of the incidence of this disease is the deter- 
mination of the incidence of rheumatic cardiac lesions in a given 
population. We recognize fully that the incidence of rheumatic 
fever and that of rheumatic heart disease may be two quite dift'erent 
things and that the rate of development of the cardiac manifestations 
of rheumatic fever may be an indication of the type of therapy 
to which rheumatic patients are subjected, rather than an expres- 
sion of the actual incidence of rheumatic fever. However, even 
if it were possible to obtain data on the incidence of rhewnatic 
fever in a few selected groups of individuals we would not have 
any general figures with which to compare them, whereas rough 
statistics on the incidence of heart disease in various populations 
do exist. 

With this thought in mind we have recently reviewed the inci- 
dence of rheumatic heart disease in a group of Yale University 
undergraduate students, as the first of a series of studies which we 
hope to make on the incidence of rheumatic heart disease in differ- 
ently selected populations. With the University population we are 
dealing with a selected group of young male adults, most of whom 
come from the northeastern part of the United States, and among 
whom there is a high percentage from so-called upper economic 
strata. It is our immediate purpose to compare the incidence of 
rheumatic heart disease in this group with other gi’oups, selected 
from the literature, and also to analyze roughly the distribution 
of rheumatic, cardiac disease according to the economic status of 
the men within the group itself. In other words, the questions to 
be answered from these data are: (a) Is rheumatic heart disease 
as common among our group of University students as it is sup- 
posed to be among individuals of similar age from other walks of 
life; (b) is there a higher incidence of rheumatic heart disease among 
students rej)resenting j)oorer families than among those represent- 
ing families which are better-to-do? The choice of the student 
grou}) as a favorable i)opulation in which to pursue such a study 
lies mainly in the fact that it contains a fair number of representa- 
tives of well-to-do families, a feature not present in groups of 
industrial employees, recruits, etc., which have been subjected to 
similar incidence studies. Yfliatever results arc obtained from such 
a well-to-do group should, however, be eventually evaluated by 
comparison with incidence figures drawn from the }}oorer sections 
of city and rural districts. 

Methods. Sclcciwii of Cases. To obtain our data, the medical 
histories of 7914 undergraduate students and 4455 male graduate 
students were reviewed. The records examined, which are compiled 
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and kept by the ^ ale University Department of Health, covered 
all undergraduates enrolled in the classes of 1920 to 1930, inclusive, 
and all male paduate and professional school students matriculat- 
ing at the University during tlie period from 1920 to 1930, who liad 
undergone physical examinations conducted by the University 
Department of Health during their period of matriculation. Eacli 
undergraduate student’s recoi-d includes from one to four com])letc, 
annual, physical examinations, together with form letters from the 
parents and a completed form b 3 ' the student, briefly de.scril)ing 
the past medical history. In a high percentage of the group are 
also included records of illness contracted during their period of 
matriculation. 

The number of complete phj'sical examinations per man \-aried 
somewhat during this period. Members of the undergraduate 
classes of 1920 and 1922, inclusive, underwent a single ph.vsical 
e.xamination,- those of the classes of 1923 and 1924 underwent two 
examinations, at the beginning and end of their course, respectively ; 
those of the classes of 1925 to 1930, inclusive, underwent four exam- 
inations, one during each of the j'ears in which the individual was 
enrolled as an undergraduate. It is evident, therefore, that a 
progressive increase in the thoroughness in which tlie i)h 3 'sical data 
were obtained exists. 

The histories of the entire group were first gone over by an 
experienced clerk,* and from them all those were selected in which 
were recorded cardiac le.sions, or abnormalities of cardiac function 
of anv kind, exclusive of so-called functional cardiac murmurs. 
The selected cardiac records were then gone over b^' one of us, and 
from them were chosen those cases which could be logicall.v inter- 
preted as examples of rheumatic heart disease. The diagnosis of 
rheumatic heart disease had not been made in man.v instances by 
the e.xamining ph.vsician; such terms as mitral regurgitation, chronic 
endocarditis, etc., were emploj'ed instead, but in a surprising 
number of wliat might have been questionable cases the student 
gave a historv of rheumatic fever. Clinical judgment was required 
in order to arrive at a decision in a fair numl)er of cases. In tlic.se 
the following criteria were cmplo.vcd: .MI cases of mitral stenosis 
were accepted as examples of rheumatic heart disease, all cases of 
endocarditis, and of mitral and aortic insufficicnc.v, in which the 
student gave a historv of either rheumatic fever or heart trouble 
following scarlet fever were also accej)tcd. The remaining munber 
of cjue.stionable cases turned out to be rclativcl.v small, for in nu).->t 
instances the examining ph.vsieians had made cver\' edort to (ieter- 
minc whether or not suggestive signs were actual inanifc-stations of 
organic heart disease, and in nearl.v all such instances the student 
had been e.xamincd bj’ a heart specialist. 

* Wo .-irp parliVnlarly indohlod to Mi.-* Mil.In'd A. .Mahoiify for h<-T to 

ils in this aspoct of tlic work. 
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Control Disease Groups. It is difficult to find a common clinical 
condition which is truly comparable to inactive rheumatic heart 
disease, that is, a common disease which is generally contracted 
during childhood and in which evidence of old (or active) lesions 
can be detected on physical examination during young, adult life. 
Although neither of the two control conditions which we finally 
selected proved truly satisfactory, they seemed to be the best at 
our disposal— they included; (1) Clinical tuberculosis, and (2) 
allergic diseases, such as bronchial asthma and hay fever. In the 
first, i. e., clinical tuberculosis, we recognize that straitened eco- 
nomic circumstances may play a heavj'^ predisposing role which 
can be reflected in incidence statistics; in the second, i. e., allergic 
diseases, it has been maintained that the reverse is true, namely, 
that these conditions find a higher incidence among better-to-do 
members of society.* The criteria on which these control cases 
were selected from the grpup of 7914 undergraduate students were 
as follows; (1) Tuberculosis. This included students who devel- 
oped clinical tuberculosis during their college course and those who 
showed evidence of old tuberculosis detectable by physical examina- 
tion, or who gave an unequivocal history of having had clinical 
tuberculosis and having been under treatment. In all of the latter 
instances, letters from physicians or sanatoria referring to the 
patient’s condition accompanied the student’s history. (2) Allergic 
conditions. This included students who showed active manifesta- 
tions of these conditions during their college course, and those who 
gave a history of severe, or moderately severe, asthma or hay fever 
within 5 years prior to their admission to the University. 

Method of Evaluating Financial Status. Three methods of 
ajiproach were chosen to determine the financial status of the 
families from which students with rheumatic heart disease or the 
control diseases came; 

(0) The character of the preparatory schools which they had 
attended. These were arbitrarily divided into four groups; (1) 
Boarding schools— Grade I, more expensive; (2) boarding schools— 
Grade II— less expensive; (3) private day schools; (4) high schools. 

(1) ) Whether or not the student had been self-supporting during 
his i)criod of matriculation, i. c., had applied to the University 
Bureau of Appointments during his college course. 

(c) Wlietlier or not he had held a scholarship in order to defray 
tuition expenses. 

As about 90 jier cent of first attacks of rheumatic fever seem to 

* Tins point docs not scorn to have been emphasized in many of the recent works 
which we have consulted on asthma and hay fever and, in fact, is denied in one of 
them;” hut the statement, that bronchial asthma and hay fever is an affection Avliich 
helonRs peculiarly to the upper ranks of society, may be foumlin many of the older 
textlx)ok' articles, such as those in .tUlbutfs System of Medicine, 1S9S: Nothnaplo’s 
Encyclopedia of Practical Medicine, American edition, 1902; and Osier’s Modem 
Medicine, 1907. 
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occur before tlie age of 15 years/-« we were more interested in 
ascertaining the financial status of the student’s fainil.y during his 
childhood than the ^ancial status of the student hiinself while a 
matriculant. In this respect method (a), i. c., the preparatory 
school grading, may be a little more adequate than' methods (h) 
and (c). In criticism of all three methods it must be said that 
they have obvious limitations. The figures obtained can only be 
judged insofar as they can be compared with similar figures obtained 
from the total contemporary University population, and, if these 
methods are at all adequate, the control diseases should give sig- 
nificant, predictable deviations from the mean. 
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I'lG. 1. — Thp porcontilc ngo distribution of rbrumntic licnrt cases in five grou[n 

of cardiac p.aticnts. 

The Incidence of Rhcnmatic Heart Disea.sr Ainomj honng Male 
Adults in the United Stales. There are few observations reeordiiu: 
the incidence of rheumatic heart disease in various .Vmeriean pojtu- 
lations with which our results can be comj)ared and, so far as we 
c;m find, there are none which actually record direct (tliservatifms 
on the actual incidence of rheumatic heart disease among large 
groups of young male adults. One may arrive, however, at an 
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indirect estimation from statistics based on the incidence of cardiac 
disease of all types. Roughly it has been accepted that the total 
incidence of heart disease of all types among public school children 
in eastern North American cities lies somewhere between 6 and 
20 per 1000; among young North American adults, i. e., under 
30 years, between 15 and 34 per 1000.* These various estimates 
are dependent upon the manner in which a given population has 
been selected— its age distribution, its geographic location and the 
diagnostic criteria employed in determining what constitutes cardiac 
disease. Unfortunately we cannot accurately evaluate these vari- 
ants unless they are all specified in each report, which^ does not 
happen to be the case. Space does not permit a discussion of the 
relative importance which each may play, but one of us has assem- 
bled data in another publication which deals with this aspect of 
the problem, to which the reader may be referred,^^ There is, 
however, one variant, namely, age, which lends itself to analysis 
more readily than some of the other variants, and which is further- 
more an expression of the different etiologic types of heart disease 
within the group. For instance, we may be sure that in the north- 
eastern part of the United States most cardiac disease which occurs 
in individuals under 25 j^ears is due to rheumatic fever, if we draw 
upon the figures of Wyckoff and Lingg,’® Wood, Jones and Kim- 
brough,^^ and White and Jones,^® whose observations in various 
selected cardiac populations have been charted in Fig. 1, There 
are wide differences in some of the determinations listed here, but, 
by and large, all tend to emphasize the importance of rheumatic 
fever as a cause of heart disease in the first three decades of life. 


Table 1.— Estimated Incidence op Rheumatic Heart Disease Among Groups 

OF Young Adults. 


Character 

ot 

population, j 


Size of j 
popula- ] 
tion. j 


.‘\kc. 


Observed 
' incidence 
of heart 
; disease 
; per 1000. ' 
1 


Estimated ' Estimated 
per cent of i incidence 
total heart! rheumatic 
disease j heart 
which is j disease 


rheumatic.j' per 1000. 


Troops . 

. , United Stales Draft, 191S” 
North — IMiifc 
! South— Wiitc 

South— Negro 

I East 

' 2,510,751 1 
10,005; 
10,571 ! 
.5,239 
7,934 

21 to 30 1 
21 to 30 1 
21 to 30 i 
21 to 30 

1 21 to 30 

20.20 1 
34.15 ' 
24.00 i 
29.07 1 
35.50 j 

00 

GO 

00 

GO 

GO 


Insurance 

. ( Metropolitan Life Insurance 

soil 

j Under 25 j 

17.00 i 

05 

1 11.0 


Company 19215” 



j 1 


! 

Industry 

, Garment workers” 

2,107 i 

S0% i 

i 23.00 

50 

i 12. S 

(male) 

' 

: 1 

below 40 



1 


Working boys (N. Y. C.) 1930=5 

1 2,091 

14 to 17 1 

1 10.00 : 

77 

1 12.3 

Students 

. Harvard University 191555 

1 002. 

; IS 

i 19.4t 

72 + 

13.9 + 


* Cohn hns assembled various incidence fiRures for heart disease in his excellent 
ro\de\v of Heart Disease from the Point of View of the Public Health.” Most of 
our pencral incidence dat.a have been derived from his paper, supplemented byaddi- 
tionai data which one of us has assembled elsewhere.'^ 
t Valvular disease of the heart. 
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Included in Fig. 1 is a series of 300 patients from Virginia, in 
whicli, altlipngli the total incidence of rheumatic heart disease in 
this group is lower, the age curve conforms to that found in the 
North. 

Armed with these facts we may then approach statistics on the 
incidence of cardiac disease in large groups comparable as to age 
and sex with those of our University students. These ajjpear in 
Table 1. Here are recorded the observed incidence of heart disease 
in various populations, together with estimates of the expected 
percentages (taken from data in Fig. 1) of rheumatic heart disease 
in the different age groups. We assume as a conservative estimate 
that, of the heart disease occurring between the ages of 15 and 
20 years, at least 75 per cent is due to rheumatic fever; between 
the ages of 20 and 25 years, 65 per cent; between the ages of 25 
and 30 years, 55 per cent. Such estimates give us incidence figures 
for rheumatic heart disease in the populations listed in Table 1 
(roughly representing the age group of 14 to 30 j'cars). They 
prove to be between 11 and 21.3 per 1000. The lowest figure is 
recorded among individuals applying for insurance, and the highest 
among men from the eastern part of the United States who were 
examined by the Draft Boards. On this basis as a conservative 
average for the incidence of rheumatic heart disease among young 
adult men between the ages of IS and 25 years, who represent the 
general population of the northeastern part of the United States, 
one might take the figure of 15 per 1000, and it is with this 
figure that our subsequent studies in the University group will be 
compared. 

Results. Age Distribution of the Student Population of Yak 
Un iversiti/. In Fig. 2 is shown the age distribution of undergraduate 
and graduate students attending Yale University during the years 
of 1920 to 1930. The graphs record the age on entering the Uni- 
versity. One may assume that the average leaving age is a})proxi- 
mately 31 years higher for undergraduates and 3 years for the 
graduate and professional school students. In the first group, 
therefore, we arc dealing with a population in which most of the 
students fall between the ages of 17 and 24 years; in the second, 
between the ages of 19 and 30 years. 

Incidence of Rheumatic Heart Disease Among Yale Unirersitg 
Students. The observed incidence of rheumatic heart disease, 
which we ol)tained by methods outlined above, proved to be S.2 
I)er 1000 for the undergraduate group and 11.4 per 1000 for the 
graduate grouj). (,See 4YbIe 2.) Both of these figures lie below 
that which we have assumed to be the average rate for the general 
population in the northeastern part of the United States, namely, 
15 per 1000. Tlie exjfianation of the higher incidence between tlie 
undergraduate and graduate group is not ele.nr. Obviously the 
latter are older, as .shown in Fig. 2, but there are also certain dilfer- 
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cnees in the general inake-np of the two p’oiips. One of these 
differences is perhaps best expressed by a fact^ wliich will be en- 
larged upon later, that among the undergraduate students approxi- 
mately 75 per cent have entered college from private schools as 
opposed to high schools; whereas, among the graduate and profes- 
sional students we find that almost 60 per cent of them had entered 
college from high schools. It is also pertinent to consider this 
observed higher incidence of rheumatic heart disease in graduate 
students in the light of similar experiences with tuberculosis, for 
it is our belief that, in spite of expected dift’erences attributable 
to age, clinical tuberculosis also finds a much higher incidence 



Fig. 2.— Tlio ago distribution of Yalo University students. The broken line repre- 
sents the entering age of graduate students; the solid line, of undergraduates. 


among the graduate students of Yale University than among the 
undergraduates.* In the present study of our control groups, for 
instance, which has been based on criteria mentioned above, the 
case rate of tuberculosis among graduate students was more than 
double that for the undergraduates. 

From figures in Table 1 it will be seen that in 1915 the incidence 
of valvular disease of the heart among 695 Harvard freshmen was 
found by Lee"’ to be 19.4 per 1000, a figure which is far higher 
than that found among our undergraduate or graduate students. 
^Yhcthe^ there arc certain inherent differences in the two University 

* Recent, observ.'itions by Dr. D. L. Opie and his associates also point to a con- 
sidcnvbly lugher incideueo of tuberculosis among medical students than among 
college students.^* 
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populations or not, we are not prepared to say, any more than Ave 
are prepared to elaim leadership on the basis of these figures in a 
health 'contest between these two institutions in which rivalries of 
otlier types have been tested before. 


Table 2 . Rheumatic Heabt Disease Incidence in Student Popul,\tion. 


Cliaracter of student 

No. in 

No. of ca5cs 
rheumatic 


population. 

group. 

heart disease* 

per 1000. 

Undergraduates— Classes 1920 to 1930 

. . 7914 


S 2 

Graduate students, 1920 to 1930 

. . 4455 

51 

11.4 

Undergraduates classified according to: 




A. Prcparatorj' schools: 




Boarding schools— Grade I 

. . 187S 

11 

5.8 

Boarding schools — Grade 11 

. . 1996 

11 

5.5 

Private daj' schools 

. . 1S09 

12 

6.6 

High schools 

. . 2231 

28 

12.5 

Total 

. . 7914 

62* 


B. Self-support: 




Nonself-supporting . . • . 

. . 4995 

37 

7.4 

Self-supporting 

. . 2919 

26 

S.9 

Total 

. . 7914 

63* 


C. Scholarships: 




AA'ithout scholarships .... 

. . 6791 

53 

7.8 

AVith scholarships 

. . 1123 

10 

8.9 

Total 

. . 7914 

63* 



* Of the oriBintil total of C5 cases, data with rORard to prcparatorj' schools, solf- 
Bupport and tuition were not available in 2 or 3 instances. 


Incidence of Rheumatic Heart Disease in the Various Economic 
Strata of SU(dcnts.— The analysis of the economic status of students 
has been confined to tlie undergraduate group alone. 

(a) Preparatory Schools. Our first attempt to grade the econo- 
mic status of the families of students with rheumatic heart disease 
has been based on tlie character of the schools at which individual 
boys had prepared for college. As already stated, this is not an 
accurate index of affluence or penury, for many sons of rich manu- 
facturers attend high schools, and many sons of poor college pro- 
fessors attend boarding schools in which the tuition fees are quite 
out of keeping Avith the professor’s salary. Furthermore, an ele- 
ment of selection may enter the problem as boys Avith rheumatic 
heart disease may not be sent aAA-ay to boarding school, or, for that 
matter, to college with the same frequency as their healthier felloAvs. 
NcA’crtlieless, tlicse attempts to grade the families on the preparatory 
school basis seem to be significant, if only from the fact that in 
the case of our control diseases, i. c., tuberculosis, bronchial asthma 
and hay fever, in one of Avhich the effect of economic status has been 
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particularly recognized, the results fall out as one might have 

predicted. _ __ • • 

Our preparatory school findings appear in diagrammatic form^ in 
Fig. 3. Here the average distribution of the type of schools which 
had been attended by undergraduate students of the classes 1920 
to 1930 is shown in the first left-hand column. It will be seen 
that only 26 per cent of the 7914 men in this group had entered 
college directly from high schools, while almost 50 per cent had 
entered from boarding schools. Of the small group of students 
with rheumatic heart disease, shown in the next column, 45 per cent 
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Fig. 3. — The relative percentages of preparatory schools represented by under- 
graduates of the Classes of 1920 to 1930, as compared with similar percentages from a 
group of students with rheumatic heart disease, and other control disease groups. 


had come from high schools, and of the students with tuberculosis, 
65 per cent had come from high schools. In sharp contrast stands 
the group of men with allergic diseases in which only 12 per cent had 
come from high schools. This last finding would seem to bear out the 
contentions which appear in older textbook articles on bronchial 
asthma and hay fever, to which we have already referred. We 
recognize, of course, that our method of approach in these latter 
conditions may not give us a tme indication of actual incidence, 
but rather tlie incidence of cases of bronchial asthma and hay fever 
concerning which either a physician was consulted, or the patient 
was sufficiently aware of his symptoms to list them in his past 
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medical history. Tlic same may be said, of course, of our tubercu- 
losis controls. 

If our results are e.\pressed in a different manner, as slio™ in 
Table 2, u'e find that the incidence of rheumatic lieart disease in 
boys who had attended expensive boarding schools is only 5.8 per 
1000, in contrast to 12.5 per 1000 among boys from high schools. 

(b) and (c). Sclf-s^upiiorting aiul Scholarship Students rersus 
Students Who Are Non-self-supj)orting and Witlmit Scholarships. 
In Fi g. 4 are shown the relative percentages of men in the total 
undergraduate population who were wholly or partially contribut- 
ing to their own support, and also those who held scholarships to 
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Tio. '1. — The rcl.^tivc pcrccntiiRcs of solf-supportinc stucicnl.s, itnd KtiKlnnlf: with 
pcliolaTships in tho undortnndvmto classes of 1920 to 1920, ns compared with .students 
with rlicninatic heart di.sea.se, and other control difca.se groiips. 


defray tuition expenses, as compared with these conditions in 
students with rheumatic heart disease and the other control disease 
groups. Here again these two methods of evaluating the economic 
status of students have obvious limitations. In partictilar, one 
might well say that the holding of a scholarship is supposedly first 
and foremost an attribute of mental ability rather than that of 
limited means. Xcvertheless, the control diseases f.aU out more or 
less according to the expectcfl ratio, although the demonstration is 
by no means so marked as in the grading on the basi.s of preparatory 
schools. In the case of tin.* rhcmnatic group it will be seen in 
both instances, that, if these criteria are a measure of financial 
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status, the student with rheumatic heart disease is a shade poorer 
than the average student, but it is questionable whether such minor 
differences are of any significance. These same data expressed in 
a different manner also appear in Table 2. 

Discussion, By and large, one may conclude from a study of 
this type that there is some evidence to support the fact that the 
incidence of rheumatic heart disease is lower among w’ell-to-do 
individuals than it is among the rank and file, but this feature has 
proved to be a more difficult thing to prove by the present methods 
employed than we had anticipated. Within the limitations of our 
methods one can at least say that the incidence of rheumatic heart 
disease in a group of almost 4000 men who have prepared for 
college at boarding schools is well below that of the general popu- 
lation; in fact, it is almost one-third of the expected incidence. 
Furthermore, the rate or incidence in this group is less than one- 
half that of the rate in a group of men who prepared for college 
at high schools. Apart from this, however, the figures are not very 
significant. It is true that the total incidence of 8.2 per 1000 for 
the whole undergraduate group is well below the expected average 
of 15 per 1000, but the difference is not particularly striking. Cer- 
tainly the statement from England, which we have already quoted, 
that there is no disease which has a clearer cut “social incidence” 
than acute rheumatism, is not strikingly reflected in our figures, 
but we do not as yet have data from poverty-stricken districts with 
which we may test this thesis. 

Conclusions. 1. The incidence of rheumatic heart disease in a 
group of 7914 undergraduate students of Yale University has been 
found to be 8.2 per 1000, as compared with 15 per 1000 which is an 
average figure obtained from statistics of comparable age groups 
of individuals in other walks of life. 

2. Among the men in this group who had attended expensive 
boarding schools the incidence was only 5.8 per 1000 as compared 
with 12.5 per 1000 among those from high schools. 

3. The contention that rheumatic fever is a disease which finds 
a lower incidence among people of ample means finds support in 
these observations. 

4. According to the methods employed the factor of poverty 
does not, however, seem to be as important a predisposing role in 
determining the incidence of rheumatic heart disease as it does in 
clinical tuberculosis. 
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THE IMMEDIATE CAUSES OF DEATH IN CANCER. 

Ba’ Shields Warrex, M.I)., 

P.ATIlOIXJOtST, NT.W ESOUVXD Di;.\CONEaB .\ND COI.I.IB I'. Ur.VTINOTOS' MEMOltl.VI. 

iiosrirAUs; iNSTavcron in j‘.\tiioi.ogv, hauv.mid mkdioai. senoon, 

nOSTON, MAPS. 

(From the Lalmratorj- of Pathologj-, New England Dcaconc.^s HospitiJ, and the 
Department of Pathologj’, Harvard Meelie.al School.) 

But little information exists as to the actual immediate c.'m.se.-> 
of death iii ca.ses of canciT. This is largely hccaiisc in mortality 
statistic.^ cancer appears ttlonc as the can.se of dctith in casc.s of that 
disease. In the course of a study of t!ie cases of ctmeer which 
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came to autopsy in the laboratories of the New England Deaconess 
Hospital, the Collis P. Huntington Memorial Hospital, the House 
of the Good vSamaritan and the Pondville State Hospital, the imme- 
diate cause of death in each case was determined as accurately as 
possible from a study of both the clinical record and the postmortem 
protocol of the patient. 

In the present paper the findings in 500 cases of carcinoma are 
presented. These cases were selected at random, but sarcoma, 
lymphoblastoma, leukemia, etc., have been excluded. There are 
practically no cases of cancer in children included. 

By the use of material from four hospitals the variation in picture 
due to the tendency of certain hospitals to have more of given 
types of cases than others has been largely compensated for. More- 
over, among these hospitals there are not only beds for early or 
“ active” cases of cancer but for terminal-care cases as well, so that 
the proportion of deaths due to accidents of treatment is not as 
large as it appears to be in statistics from a general hospital. A 
certain number of deaths of this latter type is inevitable in view of 
the very extensive condition of the disease in many cases at the time 
they present themselves for treatment. 

The distribution of cases in this study is compared in Table 1 
with that in the Massachusetts mortality statistics for 1930. It 
will be noted that the number of cases primary in the buccal ca\dty, 
skin, female genitalia and breast are definitely higher in the study 
group, and cancer primary in the stomach and liver and unspecified 
organs much lower. This distribution is to be expected, as the 
groups of stomach and liver and of unspecified organs are naturally 
abnormally large in mortality returns based largely on clinical 
observations. This discrepancy is particularly noted in the group 
of cancers of the stomach and liver, which comprises over one- 
fourth of the general group and only one-ninth of the study group. 


Table 1. — Distribution* of Fatal Cases of Cancer by Primary Site. 



1 1 

Total 1 Uucral 

Civses. i ! 

, per cent. ! 

^ - 

Sloinacli 
.and liver, 
per cent. 

’ 1 

1 

Peritoneum, i 
intestine 
and rectum, j 
per cent, j 

i 

1 Female 
genitals, 
per cent. 

! 

I Other or 

1 Breast, ' Skin, ' unspeci- 
1 per cent. per cent. 
i , organs, 

^ percent. 

Mnas. BtntiB- 
tics, 1930 1 

1 , 

5SI3 ' 

1 

3.2 

28.4 1 

i ! 

1 19.2 

1 

13.4 

i 11.1 1.0 23.2 

Study group 

500 ! 

j_ 

11.0 

1 11.0 ’ 

j 18.0 

20.0 

' 17.4 ' 4.0 1 18.0 


Cancer of the buccal cavity and of the skin is somewhat heavily 
weighted in the study group, because of the numbers of these cases 
treated in the outpatient department of the Huntington Hospital, 
some of which fail to respond to treatment and are later admitted 
to the house. 

The distribution of cases in the study series is not too far at 
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variance vith that given for the population of Massachusetts and 
ajiparently represents a fair sample of the fatal cases of cancer. 

The most commonly' occurring of the various causes of death is 
cachexia. This term was utilized only in those instances where tlie 
clinical course of the disease was characterized by jirogressive wast- 
ing and weakness, accompanied by increasing anemia. Cachexia 
has not been considered the immediate cause of death if any lesion 
sufficient in itself to be fatal has been discovered. It may, therefore, 
be regarded as considerably more frequent than is recorded here. 
It is striking that in almost all instances of death due to cachexia, 
of which there were 114 in the present series (more than 22 per cent), 
there had been considerable necrosis of the tumor tissue, due either 
to ulceration and secondary infection or to interference with the 
blood supply of the tumor. 

In a number of cases where death was due to definite anatomic 
causes cachexia was present to a greater or less degree, but in most 
of these the cachexia could be definitelj’’ established as secondary to 
sepsis, hemorrhage or other lesion Avhich was considered as the 
immediate cause of death. 

Startling to the novice is the large number of fatal cancer cases 
in which excellent nutrition and not infrequently obesity are main- 
tained to the end. 

In carcinoma of the breast and carcinoma of the stomach one 
finds the largest proportion of deaths from cachexia (33.3 and 
45.2 per cent, respectively), and in carcinoma of the bladder the 
least (4.3 per cent). (Table 2.) When the cases of cachexia are 
studied in relation to organs involved (Table 3) the rectum-colon 
group becomes even more important than tlic stomach. The car- 
cinomas of the breast, as may be seen from Table 3, caused over 
one-fourth of all the deaths from cachexia. The next most frequent 
lesions were carcinoma of the rectum and colon with 17.5 per cent, 
and of the stomach with 1G.7 per cent. The bladder and the ])ros- 
tate each were the primary sites in less than 1 per cent of the cases 
dying from cache.xia. 

The relativelj’ high incidence of pneumonia (14 per cent), par- 
ticularly bronchopneumonia, Avould be expected in a group such as 
this where the age level is relatively high and resistance to infection 
is naturally considerably lowered, llronchopneumonia i.s much 
more common than lobar. There were 64 cases of bronchopneu- 
monia and only 6 cases of lobar pneumonia. Thc.se cases of lobar 
pneumonia may be regarded as intercurrent infcction.s, having very 
little immediate relation to the underlying disease procc.s.s. ith 
their almost inevitable interference with the respiratory j)assages 
and the e.xc'cllent opportunity for inhalation and asj)iration of foreign 
material, the carcinomas of the lip and pharynx provided 21.3 per 
cent of the cases of pneumonia. Moreover, in this same group of 
cases pneumonia is by far the mo.st common .‘single cau.=c of tleatlt, 
amounting to 86.2 per cent. (Table 2.) 



Table 2. — The Fbequency of Common Causes of Death in Carcinoma of Specified Organs. 
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III the deaths from renal hisuflifieiicy (Jo per cent of tlie total) 
are included those cases which died with definite signs or symptoms 
pf uremia, and where at autopsy there was found hydroneplirosis, 
pyonephrosis, pyelonephritis or multiple abscesses of the kidneys. 
The very few cases of true nephritis encountered in this scries are 
included under the heading “Cardiorenal.” By far tlie greatest 
number of deatlis from renal insufficiency are caused by carcinoma 
of the cer\nx uteri, 41.5 per cent. Carcinoma of the bladder ac- 
counted for 26.2 per cent and carcinoma of the prostate 18.5 per cent. 

Ureteral obstruction in cases of carcinoma of the cervix is usually 
low, due either to infiltration of the tumor process into the tissues 
■of the posterior bladder wall and about the lower ends of the ureters, 
or else to compression of the ureters by iliac lymph nodes enlarged 
through the metastasis of tumor to them. Occasionally post- 
radiation fibrosis results in obstruction. In the cases of carcinoma 
of the bladder tbe obstruction again is usualb' due to infiltration 
of the bladder wall, obstructing the ureteral orifices. On the other 
hand, carcinoma of the prostate produces obstruction at the urethral 
orifice just as benign hj^ertrophy of the gland. In contrast to the 
large number of cases of carcinoma of the ccr\-ix producing urinary 
obstruction, this was present in less than one-seventh of the cases 
of carcinoma of the fundus uteri. 

Peritonitis, occurring most frequently as a jiostoperative com- 
plication or as the result of postradiation necrosis and perforation, 
but occasional!}'’ as tlie result of direct extension of tlie tumor, 
accounted for 56 or 11.2 per cent of the fatalities. 

Under the heading “ Pulmonary Insufficiency” arc included those 
cases where the immediate cause of death was sufficient destniction 
of the lung parenchyma by the tumor to produce asphyxia, com- 
pression of tlie lung by pleural e-xudatc secondary to tumor metas- 
tases, or massive collapse of the lung. This group of causes con- 
tributed 5 per cent of the fatal cases. A closely related cause 
falling just short of 5 per cent of the total deaths is embolism of the 
pulmonary artery or embolism to the right heart. Scvent}'-six per 
cent of the cases of pulmonary insufficiency are due to the metas- 
tases from carcinoma of the breast. 

If we lump together the various fatal lesions affecting the lung, 
that is, pneumonia, pulmonary insufficiency, abscess of tlie lung and 
pulmonary embolism, the group a.ssumes even greater numerical 
importance than cachexia. 

Uemorriiage accounts for an extraordinarily small number of 
the deaths from carcinoma, only 4 per cent in this series. In one- 
fourth of the cases of hemorrhage the carcinoma is the indirect 
cause only, since the presence of the tumor had produced a higlj 
degree of* obstructive jaundice, the underlying cause of the fata! 

hemorrhage. . 

In 14 cases it was impossible to establish the immediate cause oi 

death. 
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Table 4. — The Causes of Death by Obgans in 500 Cases of Cabcinoma. 
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Although one would expect the resistance of these debilitated 
patients to be greatly lowered and although extensive secondary 
infection is often present in the tumors, sepsis per se is an extra- 
ordinarily infrequent cause of death, amounting to less than 5 per 
cent. 

One rather striking group of cases, though small, is that which 
we may call hepatic insufficiency. This group is characterized by 
jaundice of obstructive tjqie, usually painless, and anorexia, nausea. 
At autopsy the liver may be much enlarged (4000 to 6000 gm.) but 
hardly more than 200 to 300 gm. of liver substance remain between 
the metastatic nodules. 

’Summary and Conclusions. 1. The immediate cause of death has 
been studied in 500 cases of carcinoma. 

2. Cachexia is the most frequent single cause, although exceeded 
by the total of the various pidmonarj-- disorders. 

3. Cachexia is associated most frequently with cancer of the 
breast, stomach and large bowel. 

4. By far the commonest cause of death in carcinoma of the 
cervix uteri is renal insufficiency. 

5. Sepsis is an unimportant factor in fatal cases. 

6. Ihe strikij7g association of carcinoma of the buccal muco.sa 
witli pneumonia (36.2 per cent) and with lung abscess (56.3 per 
cent) enqihasizes the role of aspiration in the production of these 
lesions. 
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OXYGEN THERAPY— A CRITICAL RESUME. 

By W. H. Potts, Jr., A.B., M.D., 

INSTKUCl’OU IN CLINICAt. MEDICINE, BAYLOR UNIVERSITY COLLEGE OK MEDICINE, 

DALL.\S. TEXAS. 


(From the Medical Department of the Dallas Medical and Surgical Clinic.) 

Any therapeutic advance must go through a probation period 
either under controlled conditions in the laboratory or in the longer, 
liarder school of everyday trial. Oxygen therapy has been going 
through this period. It is the purpose of this paj)cr to attempt to 
give a resume of the status of oxygen therapy after a rather intense 
10-year probation period. 

The Purpose of Oxygen Therapy. The primarj^ purpose of o.xygcn 
therapy is the combating of anoxemia, the clinical importance of 
■which has been recognized since Haldane’s monumental book, 
“Respiration” (1922).* Knowledge of various aspects of general met- 
abolism has advanced with astonishing rapidity. Rarely, liowcvcr, 
is the oxygen content of the blood of routine concern in the minds 
of most. The reasons for this apparent neglect are, first, that our 
knowledge of anoxemia is relatively newly acquired and certainly 
complex; second, that tlie method of determining the oxygen 
saturation of the blood needs simplification. Facilities for the 
determination of the degree of anoxemia are not to be found in 
the ordinary clinical laboratory, but the time will come, I venture, 
when the degree of anoxemia in certain diseases will be considered 
as regularly as the leukocyte count now is in acute a])pcndicitis. 

Difficulties in Applying the Statistical Method to an Evaluation of 
Oxygen Therapy. One of the most frequent arguments used against 
ox^'gen therapj' is the absence of statistics showing a decrease in 
the death rate of treated patients, as compared with untreated 
patients. Mature consideration, however, demonstrates the diffi- 
culties in acquiring such statistics. For instance, up to the jjresent 
time only the severest cases, have been selected for treatmertt. 
Furthermore, there are too many comi)lcx factors which influence 
the mortality in pneumonia, such as the type of organism, the age 
of the patient and tlu; ])rcsencc of bacillcmia, to make it fcasii)le by 
the statistical method to assign accurately the relative importance 
of oxygen in this complex group of factors. O.xygcn therapy should 
not be looked ui)on as a specific measure in j)ncumouia. for example, 
any more than we look upon the use of glucose as a specific measure. 
That glucose is frequently t)f assistance in the treatment of pneu- 
monia no one questions. Oxygen should be simifarly regardf'd and 
should receive greater emiJiasis. if anything, as there is iio mechan- 
ism in the body for the storage t)f oxygen. 
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Terminology. An appreciation of the following definitions is 
essential to an understanding of the literature on the subject. By 
procuring samples of arteriaB and of venous^ blood, procedures 
attended by little if any risk, it is possible by the usual gasometric 
technique^ to determine the oxygen content. A portion of the 
blood is then saturated with oxygen and the total oxygen capacity 
is determined. Thus are obtained (1) arterial oxygen content (cubic 
centimeters of oxygen combined with hemoglobin per 100 cc. of 
arterial blood); (2) venous oxygen content (a similar ^nlue for 
venous blood) ; (3) total oxygen capacity (cubic centimeters of oxy- 
gen combined with the hemoglobin of 100 cc. of blood when fully 
saturated) . 

The difference between the oxygen content and total oxygen 
capacity has been named by Lundsgaard'"* the oxygen unsaturation. 
Tills term can be used in speaking of either arterial or venous blood. 
The unsaturation may be expressed either as cubic centimeters of 
oxygen per 100 cc. of blood or as percentage of the total oxygen 
capacity. In the latter the data represent the per cent of total 
hemoglobin in the form of reduced hemoglobin. The oxygen con- 
sumption is the difference between the arterial and venous oxygen 
content. 

Only approximate figures can be given for these factors. An 
example will make this clear; 

Cubic 

centimeters. Per cent. 


Arterial oxygen content 
V enous oxygen content 
Total oxygen capacity 
Arterial oxygen unsaturation 
Venous oxygen unsaturation 
Oxygen consumption . 


18 

14 

20 

2 

C 

4 (2.G to 8.3) 


90 (av. 05) 
70 
100 
10 
30 
20 


It is apparent that these terms fail to take into consideration the 
oxygen tension in the tissues, a factor of the utmost importance. 
No feasible method is as yet available to render such information 
accessible. In this very important particular is our knowledge of 
anoxemia seriously lacldng, for surely the justification for the 
existence of the elaborate mechanisms for absorption and trans- 
portation of oxygen is its utilization in the tissues. We must be 
content at present with a study of the per cent saturation of the 
arterial and venous blood. 

From the studies of Binger,*^ Stadie,'^ Harrop,® Pilcher and Har- 
rison,® and others, our Imowlcdge concerning the degree of anoxemia 
occurring in many conditions is rapidly growing. Some of these 
will be referred to later. 

Cyanosis is the Clinical Test for Anoxemia, ^^^nle it must be 
conceded that anoxemia and cyanosis, strictly speaking, are not 
synonymous terms, still for practical ])urposes we are oliliged at 
present to rely on the degree of cyanosis as an index of anoxemia 
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and, indeed, for our indications for oxygen tlieraj)y. Tlie relation- 
ship bet\Yeen these two conditions is well presented by Peters and 
Van Slyked® They state, “In conditions such as ])neinnonia, where 
both cyanosis and tissue anoxia are caused primarily by incomplete 
oxygenation of the arterial blood, while hemoglobin content is 
normal and the onset is too rapid for much tissue adaptation to 
oxygen deficit, there may he a close parallelism between cyanosis 
and anoxemic symptoms.” 

Stadie^ has given careful consideration to this subject and finds 
a definite relationship in pneumonia between the degree of cyanosis 
and the per cent of arterial unsaturation. ^Yitb increasing cyanosis 
the arterial unsaturation becomes greater. The venous unsaturatiou 
varies similarly. The following table shows this relationship: 


AnTEniAL .AND Venous O-xygen Unsatdr.ation Associated with Cyanosis oe 

V.AUYiNO Degree. 


Cyanosis. 
None 
Slight 
jModerntc 
Marked . 
Intense . 


No. of 

observations. 

. IS 

. 11 
. 10 
. 13 

. 4 


Unsntunition, per cent. 


Mean arterial. 
5.S 
11. S 

17.2 
20 0 

5.3.2 


Mean venous. 
23. S 
30.4 
41 S 
61 2 
S2 3 


The distribution of the cyanosis is of interest in that the most 
constant and frequent site was found to be in the end of the finger, 
especially under the nail. As it became more intense it could next 
he observed over the entire end of the finger, being more marked 
on the dorsal aspect. Ne.xt to the finger the face showed cyanosis 
most commonly, blarked hourly variation in this location was 
common, however, thus making the nail the most constant guide. 
The importance of avoiding the development of cyanosis, if possible, 
cannot be overemphasized. Certain irreparable toxic changes arc 
known to occur in vital neural cells in the presence of anoxemia, as 
has been shown by Cannon*'’'- and his coworkers, and thc.se may 
be preventcfl b\' the early use of oxygen. 

General Symptoms of Anoxemia. When anoxemia is of very rajiid 
onset, loss of consciousness may occur without any warning, as 
when a miner jiuts his head into a cavity full of methane gas and 
drops as though felled by a blow. Vlien he recovers, on breathing 
jnire fresh air for a minute, he really feels that he has been knocked 
down find acts accordingly, assaulting any one in the vicinity. If 
anoxemia devclojis more gradually, the intellect and the senses 
become dulled without the person being subjectively aware of what 
has happened. When the anoxemia is relieved the sudden increase 
in jiower or in visual acuity coine.s as fi great surprise. 

Symiitoms simihir to those resulting from an overdo.^e of fdcohol 
may be present, such as headache, dej)re.ssion, fipathy and drowsi- 
ness; or excitement and general loss of self-control, nic .‘'Hbje<t 
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will sing or shout or turst into tears for no apparent reason. He 
may be extremely quarrelsome or insolent. Indeed, Palthe^^ has 
shown that the symptoms of acute alcoholism, both in animals and 
men, may be completely suppressed by the breathing of pure oxygen, 
only to return again, however, as soon as the oxygen is removed. 

Understanding is impaired more than sensation. Pain is dulled. 
Finally, each sense is lost, hearing being retained longest. (This 
fact suggests the exercise of more circumspection in our remarks at 
the bedside of a presumably delirious patient.) The subject mis- 
judges the position of things and cannot walk straight. There is 
great muscular weakness and easy fatigability. We are accustomed 
to attribute the astonishing delirium so frequently seen in pneumonia 
largely to the fever and toxemia. As a possible anoxemic symptom 
this delirium appears in a new guise. Much of the behavior of a 
delirious pneumonia patient finds an exact counterpart in anoxemia 
experimentally produced in man and dogs (Greene and Gilbert^''). 

Another and often still more serious danger arises from the 
gradual and insensible failure of judgment. A man suffering from 
anoxemia will usuallj’’ insist on going on with what he set out to do. 
An aviator continues to ascend oblivious of danger; a miner engaged 
in rescue or exploration work, or in dealing with air underground 
fire, insists on going on when he is suffering from the anoxemia of 
CO poisoning and often fights any one who tries to make him desist. 
Reeent ventures into the stratosphere, together with the exuberant 
growth of aviation, are affording opportunities for very practical 
utilization of this fund of knowledge. 

Delayed Symptoms of Anoxemia. Besides the immediate symp- 
toms there are a number of delayed symptoms or after-effects. 
These depend partly on the length and partly on the severity of the 
exposure. One of Haldane’s acquaintances has twice knocked down 
persons on waking up from a short loss of consciousness caused by 
anoxemia. The best Imown delayed effect of slight anoxemia is the 
so-called mountain sickness. A stay of several hours is required to 
cause this sickness, which usually is felt 8 to 12 hours after the 
beginning of the exposure. Similarly, a percentage of carbon mon- 
oxid, which produces no immediate noticeable effect will, with 
sufficiently long exposure, cause headache and nausea. At present 
we can only conjecture as to the nature of the slight temporary 
pathologic changes of which mountain sickness symptoms are the 
manifestations. 

Adaptation or Acclimatization in Anoxemia. Adaptation or accli- 
matization may act in two different ways. As Haldane^ says, 
“Adaptation may bring it about that the anoxemia which would, 
without adaptation, exist, is greatly diminished. This form of 
adaptatioi\ is very clearly seen in persons living at great altitudes. 
In the second ])lacc, the tissues may adajjt themselves to a lower 
jiartial pressure of oxygon. Al>out this .‘^ccond form of adajjtation 
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our knowledge is at present very imperfect; but it seems that 
clinical evidence points strongly to its existence. Perhaps the 
clearest evidence is afforded by cases of congenital heart defect. 
The remarkable point is that in spite of the anoxemic condition of 
the blood, these people may get on quite well and be able to walk 
at a good pace. On account of the large increase in the quantity 
of hemoglobin they have plenty of oxygen in their blood, but at a 
low partial pressure. It hardly seems possible to doubt, therefore, 
that their tissues liave become adapted to the low partial pressure 
of oxygen.” Tlie fact that anoxemia may exist without harm in 
chronic cases of disease has certainly’ contributed to the general 
failure to recognize the gravity of anoxemia in persons not adaj)ted. 
Greater knowledge concerning this form of adaptation may con- 
ceivably re^'olutionize oitr existing ideas regarding anoxemia. 

Physiology of Oxygen Therapy. Under normal conditions an indi- 
vidual in bed requires for the maintenance of his metabolism from 
15 to IS cc. of oxygen per Iweatli. Only 21 per cent of the insjjired 
air is oxygen, and since the ordinarj- tidal air is about 500 cc., this 
means only about one-fifth of the available oxygen is used. On first 
thought this appears to be a generous reserve, and indeed is, which 
Nature has provided for this vital function. In diseased states, 
however, especially in the presence of fever, the o.xj^gen requirement 
of the tissues mounts rapidly. Add to this the crippling effect of 
a marked reduction in the vital capacity of the lungs, as, for example, 
by a large area of consolidation with its associated edema and 
inflammatory reaction. iVn increased pulse rate can partially com- 
pensate by hastening the red cells around at a more rapid rate. 
An increase in the oxygen capacity of the blood also helps." Gradu- 
ally oxygen unsaturation increases. The available oxygen in the 
inspired air remains constant. The respiratory rate inercascs with 
its accompanying fatigue, but the amount of air taken in per breath 
is limited by the ^'ital capacity. The more rapid the respirations 
the shallower they must be. Hence, the mo.st logical method of 
breaking this vicious circle would be by increasing the oxygen con- 
centration in the inspired air and, thus, the available oxygen per 
unit of air. 

Mechanisms of Anoxemia in Pneumonia. Consideration of the 
actual mode of production of anoxemia in pneumonia has brought 
to light a number of factors, each one of which very j)robably play.*^ 
a part. It is apparent that the trouble may be found in cither the 
pulmonary ventilation, the alveolus, the circulating blood or the 
tissues. Inadequate oxygenation, accordingly, may be flue to the 

following: • , , n 

1. Failure of adequate ventilation, tlue simply to rapid, shallow 


breathing. 

2. Some intrinsic alveolar di.sturbancc, due to such factors a 
(«) the mcchanicjd interference by iiitraiilvcolar exudate of sm 
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quantity as to prevent access of air, wliicli Avitli intact circulation 
allows unaerated blood to return to the systemic circulation; (b) 
dysfunction of alveolar membranes due to edema and faulty nutri- 
tion; (c) interference with circulation in alveolar walls, brought 
about by formation of fibrin plugs within the capillaries. If this 
interference, were extensive enough, either with or without normal 
alveolar capacity, this Avould tend to hasten the blood flow through 
the remaining vascular channels, thereby shortening the duration 
of contact between blood and air. 

3. The intrinsic changes in the circulating blood due to changes 
in the behavior of hemoglobin with the formation, for exainifle, 
of metheraoglobin. 

4. Intrinsic tissue distiubance. 

1. Failure of Adequate Ventilation Dub Simply to Rapid, 
Shallow Breathing. Meakins,'" in 1920, stated that, “Anoxemia 
occurring in acute lobar pneumonia is a result of the rapid, shallow 
breathing typical of this condition, which breathing at times scarcely 
gets air past the dead space in the trachea.” Stadie,^ however, 
after careful consideration of this question, concluded on the basis 
of quantitative considerations that appear irrefutable that the 
degree of tachypnea observed in any of his cases was incapable of 
itself of producing anoxemia of the extent encountered. Binger 
and Davis, out of 16 anoxic pneumonia patients, observed only 
one in whom the respiration was so shallow (127 cc. tidal air) that 
a major role in producing the anoxia could be assigned to the type 
of respiration. 

2. INTRIN.SIC Alveolar Disturbance, (a) Mechanical Interfer- 

ence by Iniradheolar Exudate. Stadie’ first pointed out that “as a 
rule, when the pneumonia process is confined to one area, as in the 
typical lobar pneumonia variety, there is little or no cyanosis. The 
physical signs, riz., dullness, bronchial breathing and a few fine rales, 
are then confined to the area involved. Kline and Winternitz,^'^ and 
later Gross,^® have shown that in this type of consolidation there is 
little or no circulation of blood to the consolidated lung, and there- 
fore little or no admixture of nonaerated with aerated blood occurs. 
Vflien, however, there is a spread of the pneumonic process and 
there oceur scattered and secondary areas of bronchopneumonia, 
the blood circulation in these areas is intact. IMoreover, there is a 
more or less widespread bronchitis with peribronchial pneumonia 
and edema. The lung signs are changed . . . and anoxemia 

results.” Many of the alveoli are functionless due either to occlusion 
of the bronchioles or to interference by intraiilveolar exudate, with 
the result that unaerated blood is allowed to return to the circulation, 
thereby augmenting the anoxemia. 

(6) The Dy.ifunciion of Alveolar Membranes Due to Edema, Faulty 
Nutrition or Interference by a Plastic Exudate. Barach'® has called 
attention to the fact that in those conditions in which there is a 
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formation of pulmonary exudate or transudate, the presence of this 
material interferes with the gaseous exchange through the alveolar 
wall. This factor makes itself felt more especially in the areas of 
pneumonitis surrounding larger areas of consolidation. 

^(c) Inierjercncc iviih Circulafion in the Alveolar Walls. Hine and 
^\internitz'' have shown that in the areas of gray hepatization 
there is little or no circulation of blood due to the formation of 
fibrin plugs within the capillaries, so-called fibrin capillary thrombi. 
^\ith or, without adequate alveolar capacity, if this A-ascular dis- 
turbance were axtensive enough it would tend to hasten the blood 
flow through the remaining vascular channels, thereby shortening 
the duration of contact between blood and air, and decreasing the 
degree of oxygenation. Binger, Brow and Branch-® haA’e recently 
elaborated this point. Greene®^ points out, however, that “the 
blood in the normal lung is in the pulmonary capillaries only about 
1 second, yet the oxygen diffuses through into the venous blood 
fast enough to oxA-genate it to arterial blood Avithin the first two- 
fifths of this time. There is a A-ariation among individuals, but a 
60 per cent margin of safety in diffusion time exists. ... In 
pulmonary inflammation, on the other hand, especially Avhen asso- 
ciated with edema, the rate of absorption of oxygen may be greatly 
reduced.” So that Avith an accelerated rate of blood flow in the 
presence of edema of the ah'eolar membranes, it is quite likely that 
this factor may contribute appreciably to the degree of anoxemia. 

3. Intrinsic Changes in the Circulating Blood. Peabody, 
in 1913,®® attempted to show that the terminal symptoms and death 
in pneumonia are in part dependent on the changes producal in 
the hemoglobin molecule by the growth of the pneumococcus. Tliis 
observation Avas based on axperiments in viiro-^ which showed that 
the groA\i:h of pneumococcus on blood decreases the capacity of the 
blood for combining with oxA’gen. Further confirmation®^ Avas found 
in the changes of the blood of animals suflering AA'ith seA'crc pneumo- 
coccus bacteremia, AA’hich changes were due to the conversion of 
hemoglobin into methemoglobin. Peabody®® then studied the blood 
of patients suffering from pneumonia and stated that “in the human 
body and in experimental animals death occurs before enough 
methemoglobin has been formed to be A'isible spectroscojiically, but 
the falling off of the oxygen-combining poAA er of the blood indicatc.s 
that such a change is taking place.” He AA'as ne\’cr able to demon- 
strate methemoglobin spectroscopically, hoAvever, and concludes 
that “AA'hile not attempting to assign a role that is all lmj)ortnnt to 
the changes in the blood, it would seem correct to consider that in 
many cases of pneumonia the terminal symptoms and death arc in 
part produced in the hemoglobin molecule by the groAVth of the 
pneumocnecus." It is not ]) 0 .^.sible, therefore, at prc.'^eiit to be able 
to assign a very eon.^idi'rablc role to intrin.‘^ic changes in the blood 
in the production of anoxemia in pneumonia. 
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4. Intrinsic Tissue Disturbance. ITpre is little e^IdeBce in 
the literature upon Avhich to base the belief that some intrinsic 
tissue disturbance is responsible to any considerable extent for the 
anoxemia of pneumonia. Stadie^ discusses the oxygen tension of 
the blood and tissue tension and gives a careful review of the avail- 
able literature. About all that can be said is that the relations 
between normal and anoxic tissue function are not definitely 
established. 

It might be argued that the existence of anoxemia in the course 
of pneumonia is of value in initiating certain defense reactions of 
the body in much the same way as fever is thought to do. In some 
ways such a position is not untenable in that, as Strughold^^ has 
recently shown, anoxemia in milder degrees leads to an increase in 
the minute volume flow of blood which effect would be distinctly 
beneficial to the pneumonic lung where the acute problem lies in 
furnishing adequate oxygen to the blood and in turn to the tissues. 
By increasing the minute volume flow a larger amount of oxygen, 
assuming adequate oxygen diffusion in the alveoli, would be deliv- 
ered to the tissues. Serious complications arise in more advanced 
anoxemia, however, as shown by Schneider and Truesdell,^® when 
there occurs a definite decrease in the minute volume of flow asso- 
ciated as a rule with dilatation of the heart. This early stimulating 
effect and later depressant action is apparently a direct action on 
the heart. As previously pointed out. Cannon and his coworkers^-’^ 
have demonstrated the susceptibility of the cells in the vital brain 
centers to anoxemia. 

It should be added that while all these various mechanisms 
probably play a part in the production of anoxemia in pneumonia, 
it appears certain that the chief causes, as pointed out by Peters and 
Van Slyke,^” are those related to the anatomic changes which retard 
the access of oxygen to the pulmonary blood. 

Is There Danger of Overdosage of Oxygen? A careful discussion 
of this question involves the review of an extensive literature. 
Rather painstaking experimental work has been done on both man 
and animals but, unfortunately, considerable misinformation has 
arisen from it. In the first place, the older literature deals with 
work done on small laboratory animals, from which accurate con- 
clusions cannot be drawn for man. As all of the work reported, 
furthermore, has been done on the normal organism, conclusions 
cannot be applied to the abnormal. 

Smith, in 1899,-’^ first discovered the poisonous effects of too 
much oxygen. He observed fatal pneumonia in rabbits exposed to 
over 80 per cent oxygen for 2 to 4 days. Benedict and Iliggins,-* 
in 1911, considered this question and give an excellent review of 
the literature, hlan was used as the subject but the exposures to 
oxygen-rich mixtures were only of 10 or 15 minutes’ duration. 
Karsner.2® in 1915, further reviewed the literature and concluded. 
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from \York done on rabbits, that atmospheres containing SO to 90 j)cr 
cent oxygen under normal barometric pressure produce in 1 or 2 days 
congestion, edema and, finally, a fibrinous bronchopneumonia. 
Barach,3'> in 1926, and Binger^i and his associates, more recently, 
confirmed these findings in rabbits. These conclusions, perhaps 
unconsciously, have been applied directly to man. It must be 
remembered, however, that blood fully saturated with oxygen can- 
not be expected to respond the same as blood markedly unsaturated; 
nor can abnormal alveolar membranes be expected to respond to 
oxygen as do normal ones. 

The extensive literature on oxygen therapy contains no con- 
vincing evidence that any harmful eftects attributable to oxygen 
itself have ever come from even continuous exposure of anoxemic 
or potentialh' anoxemic individuals to atmospheres of from 40 to 
60 per cent oxygen for periods of as long as 2 months. This is a 
conservative statement to which there is only one exception, namely, 
conditions of chronic anoxemia as in chronic pulmonary disease 
and congenital heart disease where the factor of acclimatization 
has entered. These cases must -be selected with care, as Boothby 
and Haines''*- point out, for once they are in oxj'gcn tents they fre- 
quently cannot be removed without causing an attack of acute 
“mountain sickness” which, in the debilitated condition in which 
these patients often are, proves fatal. 

Indeed, there is a growing feeling that the administration of pure 
oxygen has definite advantages. Evans“ lias recently given a dis- 
cussion of this subject from an e.xpericnce arising from the admin- 
istration of pure oxygen by means of a face mask to more than 
100 cyanotic patients, for periods varying from 1 to 27 days, the 
administration being as nearly continuous as possible. He reports 
entirely satisfactory results with the development of no symj)toms 
that might be attributed to an irritative action of the o.vygen. 

Actually the longest we have kept a patient under an oxygen 
tent practically continuously with resulting recovery is 22 days. 
The patient’s pneumonia was complicated by bilateral empyema. 
Barach’’ rej)orts having kept a patient, suffering with active bilateral 
inilmonary tuberculosis, under a tent for 7 months, with no evidence 
of irritation from the oxA-gen. 

Dosage. At present it is felt that the optimum concentration of 
oxygen is between 40 and 60 i)er cent.^^ Any method which can 
supi)ly a concentration above 30 per cent continuously and com- 
fortably is of value. An o.xygen concentration of less than 30 per 
cent rarely has any value; 30 to 35 per cent oxypn concentration 
generally "lessens cyanosis and increases the arterial oxygen satura- 
tion. The nasal catheter method which is universally available 
will, when i)roperly employed, furnish uj) to 35 j)cr ccnt.=' Its ti'^c 
‘.should be C'ontinuous— day and night— if this be necessary to keef) 
the patient comfortable. “ Keep the finger nails i)ink,” is fi criterion 
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described by one clinician.^® This is excellent but presupposes that 
cyanosis has developed. Stadie^ has shown that cyanosis of the 
finger nails and lips that just can be detected corresponds to approx- 
imately 10 per cent oxygen unsaturation. When cyanosis is definite 
the blood will be approximately 15 per cent unsaturated, and when 
marked, 20 to 30 per cent. Wineland and Waters®'^ have recently 
attributed great importance to the pulse rate, this being, they assert, 
the most reliable single guide by which to judge benefit or failure 
from oxygen therapy. This point finds further confirmation in the 
work previously mentioned of Benedict and Higgins,^® who found 
the lowering of the pulse rate to be the only factor in the metabolism 
of normal man, which shows consistent change in exposures to oxy- 
gen-rich atmospheres. In normal man the higher the percentage of 
oxygen breathed (up to 90 per cent), the lower the pulse. The fever 
may be uninfluenced because of the toxicity of the organism. The 
slowing of the pulse, however, occurs commonly, and is an indication 
that the part of the rapidity of the pulse due to the anoxemia is 
being relieved. Attention to the pulse, then, often is our best index, 
Om* plan is to err on the side of safety and druing the height of an 
infection, where experience has shown anoxemia is a factor, the 
patient is kept under the oxygen tent. 

Indications for Oxygen Therapy. Medical Conditions. Pneumonia. 
0.xygen therapy is indicated in both lobar and bronchopneumonia. 
That oxygen unsaturation exists in pneumonia has been proven 
beyond doubt That this unsaturation can be overcome by 
oxygen therapy has also been shown conclusively, both clinieally 
as well as with eonfirmatory blood gas studies.'^ The mass of 
reports in the literature from various workers all are in favor of 
early and continuous use of oxygen. The following statements 
• summarize the effects of oxygen therapy in pneumonia which have 
been observed: (1) it gives greater comfort by making breathing 
easier ; (2) it slows the pulse and, at times, the respiration and often 
lowers the temperature; (3) it increases the arterial oxygen satura- 
tion and relieves eyanosis; (4) finally, it frequently prolongs life 
until such time as the immunity mechanism is able to achieve 
recovery. 

Even though precise statistical proof of the value of oxj’gen 
therapy is still laeking, these benefits cannot be ignored. 

The first complete study of arterial and venous oxygen in pneu- 
monia was made by Stadie-* in 1919’. His contribution has been 
significant in that it has furnished a firm scientific foundation, 
now amply verified, for much of the speculation concerning oxA-gen 
therapy. He demonstrated that in all cyanotic pneumonia patients 
the blood was incompletely oxygenated. Furthermore, cases with- 
out cyanosis have an arterial unsaturation close to normal, which 
fact indicates that in pneumonia cyanosis is a reliable indication 
of the degree of anoxemia present. He showed that the anoxemia 

vob. lS-1, .VO. 5. — vovKMUEit, 1932 22 
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of cyanotic pneumonia patients was entirely of the arterial or " 
anoxic type and due to incomplete saturation of venous blood with 
oxygen in the lungs. It was not due to stagnation as the difference 
between the arterial, and venous oxygen content, i. c., oxygen con- 
sumption, was quite normal (3 to 5 volumes per cent). 

k close correlation also was shown to exist between arterial 
unsaturation and mortality. In the fatal, as opposed to the non- 
fatal cases, the mean arterial and venous oxygen unsaturation 
respectively was 32 and 57 per cent, as against 13.9 and 3G.3 per 
cent. Oxygen unsaturation of over 20 per cent as a rule was asso- 
ciated with a fatal outcome. 

Binger® has investigated more recently the correlation between 
ano.xemia and mortality. His study calls attention to the compar- 
atively few figures which have been published concerning the degree 
of arterial oxygen unsaturation which occurs in pneumonia, or the 
changes in saturation which follow oxygen therapy. His study 
presents the results of over 300 arterial punctures, and oxygen 
analyses made in 137 patients. By means of a simple frequency 
table he studied the percentage distribution of the \'arious grades 
of anoxemia. There appeared to be a positive correlation between 
anoxemia and mortality. Moreover, the level of oxygen satura- 
tion in the arterial blood of a patient e.xposed to 40 per cent o.\vgen 
is of prognostic importance since the survivors usually reach a level 
of 90 per cent, while the fatal cases do so far less often. T'his is 
the first careful study presenting information obtained after exj)o- 
sures to oxygen-rich atmospheres that has aj)pearcd, and its value 
is vitiated by the size of the series studies. 

It must be said, as Stadie' points out, that not until the relation 
of function to oxygen tension is further elaborated (5an it be defi- 
nitely said that anoxemia fcr sc is a factor in the fatal outcome. 

It is fairly certain that a high degree of anoxemia in pneumonia i.s 
accompanied by a high mortality. 

Heart Disease. Cardiac Dccomjjcnsaiion. The indications for 
the use of oxygen therai)y in heart disease are by no means clear, 
hlany in.stanccs of its empirical use can be found, but not until 
recently has any intelligent concerted effort been made to study 
the ])roblem clinically. Physiologists long ago uncovered many of 
the fundamental facts, but their clinical utilization, unfortunately, 
has been beset with grave difficulties. The complexity of cardio- 
respiratory physiology is appa'rent and even in the normal organism 
with the variation of one factor there occurs an elaborate .shift in 
many others. These readjustments are further complicated by the 
prc.scnce of di.scase. 

In heart disease the problem of the intelligent use of oxygen 
therapeutically is com})licated by the fact that all three major 
types of anoxemia occur, and at times in the same patient. In 
pneumonia the contrast is sipparent, as here anoxic anoxemia is 
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the major problem. The occm-rence of anoxic anoxemia in heart 
failure was demonstrated first by Harrop* and amply confirmed by 
Barach and Woodwdl/® Campbell, Hunt and Poulton,'*i Rabino- 
witch,''^ and others. That stagnant anoxemia occurs has also been 
proved by Means and' Newbm-gh,^^ Lundsgaard,^^ Harrop,® and 
Barach and Woodwell,'*” among others. The occurrence of anemic 
anoxemia in such heart conditions as subacute bacterial endocar- 
ditis and hypertension associated with chronic glomerulonephritis 
needs no elaboration. 

It is encouraging that from efforts chiefly of Barach'^® and his asso- 
ciates'*® and Hamburger, et the clinical phases of this problem 
are being clarified. Baracld® states, "The most interesting and 
striking effects of oxygen therapy in the cases of cardiac insuffi- 
ciency, both those due to local disease of the heart itself and those 
in which heart failure appeared to be secondary to primary pul- 
monary disease, are: (1) relief of dj^spnea and orthopnea; (2) eleva- 
tion of the arterial carbon dioxid content and of the level of the 
carbon dioxid dissociation curves, and (3) diuresis.” 

In discussing the physiology of these eft’ects BaracM® says, 
“(1) The relief of dyspnea which frequently manifests itself within 
several hours after removal to oxygen-rich atmosphere indicates 
that oxygen want plaj^s a decisive role in the production of cardiac 
dyspnea. It is evident (1) that the difficulties in oxygen absorption 
resulting from lung stiffening, decreased vital capacity and swollen 
alveolar membranes were overcome and (2) that the increased 
oxygen saturation of the pulmonary blood tends to diminish tissue 
acid accumulation. In the one case measured, the blood lactic 
acid rapidly returned to normal (22.6 mg. to 7 mg.). That the 
respiratory stimulus was thereby decreased is evidenced by the low- 
ered pulmonary ventilation and that there was some decrease in 
general tissue acidity was suggested by the small but constant, 
lowering of the arterial hydrogen-ion concentration which we 
observed.” 

In discussing the elevation of the arterial carbon dioxid content 
Barach''® states, "’Wlien the anoxemia is relieved, there is a constant 
and marked rise in the carbon dioxid concentration of the Iflood with 
an even greater elimination of carbon dioxid per breath through the 
congested lung. Thus, in one of the cases of congestive failure, 
the carbon dioxid content of the arterial blood rose from 38.4 to 
69.9 volumes per cent in 4 days. It a]>pears, therefore, likely that 
the elevation in carbon dioxid level in the blood is an adaptive 
change which is readily accomplished if sufficient oxygen is sup])lied 
to maintain normal metabolic activity. Also, lactic acid accumula- 
tion disappears when anoxemia is relieved. It seems imobable that 
base to retain earbou dioxid is in jiart derived from theldood laetates 
in this man. A decrease in jiulmonary ventilation follows with a 
lessened sense of jmlmonary efi'ort, and therefore relief of dyspnea.” 
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Knowledge concerning tlie mechanism of the diuresis which 
occurred is incomplete. Barach^® merelj’ states that, “ox^-gen 
therapy resulted in an improved state of the circulation wliich 
Avould tend to relieve the edema due to stasis as well as relieve the 
passively congested glomerular membranes. In so far as the tissue 
cells of the bod.y are altered in their permeability due to anoxemia, 
an increased oxygen supply would otherwise be beneficial.” 

It would seem, therefore, in the presence of low arterial oxygen 
saturation, that while an old, damaged heart cannot be repaired 
fully by oxygen, nevertheless much of the acute distress so often 
seen in cardiac decompensation may be avoided to a large extent. 
During the time that digitalis, diuretics and morphin are taking to 
produce their effects it may be possible to put these patients in 
relative comfort bj' the use of oxygen. 

Coronary Thrombosis. Levy and Barach^® report their experience 
with the administration of oxj-gen by means of a tent to 4 patients 
suffering with coronary' thrombosis. They state that their experi- 
ence would indicate that anoxemia may play a crucial role in deter- 
mining the outcome after coronary thrombosis. There is first of 
all a state of shock due to a sudden interference with the blood 
supply of the heart. If the resulting area of myocardial infarction 
is large, evidence of congestive heart failure swiftly ensues. Tlie 
heart action becomes weak, sometimes irregular and rapid, with 
the characteristic muffling and shortening of the mitral first sound. 
The blood pressure falls sharply. Cyanosis appears and moist 
rales are heard at the base of the lungs. The breathing is rapid 
and difficult. Acute oxj-gen want is present, manifested by both 
arterial and venous anoxemia. Employment of oxA'gen therapy in 
a concentration of from 40 to 60 per cent may and has aided in 
maintaining an adequate oxA'gen supply to the tissues of the body 
until the heart has had an opportunity to recover from its acute 
functional disturbance. 

In the experience of Barach there are cases in which the admin- 
istration of oxygen will prolong life and result in recovery from the 
acute episode. Two out of 3 cases of coronary arteriosclerosis with 
chronic heart pain, reported by Barach,''® have been relieved from 
exposures to an atmosphere of 50 per cent oxygen, fi’hese cases 
have been followed for approximately 6 months. Baracld® states 
that it is not possible at present to e.xplain entirely the mechanism 
by which the relief of the pain occurs. The following factors play 
a part. “In the fir.st place, the inhalation of 50 per cent oxygen in 
normal men we have found capable of raising tlie arterial oxygen 
saturation from 05 to 99 per cent. In one of the cases of coronary 
arteriosclerosis, which we measured, the arterial oxygen saturation 
was raised from 94 to 99 per cent. Although this represents a small 
increase in per cent saturation, it indieate.s a considerable rise in 
the tension or partial pressure of oxygen available to the tissues 
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(because of the shape of the oxygen dissociation curve) and provides 
therefore a possible explanation for relief of local anoxemia in the 
heart muscles. The inhalation of high concentrations of oxygen 
causes the normal heart to beat at a slower rate, and affects more 
markedly the heart in cardiac insufficiency, which suggests^" a 
lessened strain due to a greater oxygen supply.” 

Oxygen Therapy in Allied Conditions. Less frequent is the 
indication for oxygen therapy in other medical conditions. Its use 
has been reported, however, in bronchitis®® and asthma, hyper- 
thyroidism,®®-®® asphyxia,®^ asphyxia of the newborn,“-®®-®^-®® influ- 
enza,®® and certain neuropsychiatrie conditions.^® ■®®-®'’ Heports of 
the use of oxygen in other conditions such as epilepsy, chronic 
arthritis, sepsis, diabetes mellitus, burns and hypertension have 
appeared, but as yet conclusions cannot be drawn. 

Surgical Conditions. The most interesting work in the use of 
oxygen in surgical conditions has perhaps been done in The Mayo 
Clinic (Judd and Passalacqua®*). Boothby and Haines®® early con- 
vinced this group of the advantages of oxygen therapy, Judd states 
that there are certain types of operations in which pulmonary com- 
plications are more likely to follow, such as interventions in the 
upper organs of digestion for cancer of the stomach, ulcer, gastro- 
jejunal fistula, biliary obstruction and operations on the pancreas. 
Effort has been directed toward the development of some hygienic 
or therapeutic method that might minimize the possibility of post- 
operative pneumonia. It appears to them that since the use of 
the oxygen tent has been instituted they do not have in their ser- 
vice the incidence of pneumonia that they had at other times. 

In this particular paper®^ 180 unselected cases are reported in which 
oxygen without CO 2 was administered under one of three sets of 
circumstances; (1) as a prophylactic measure against pneumonia 
immediately after operation; (2) as soon as the signs and symptoms 
of pulmonary congestion were recognized clinically; (3) after the 
classical signs of pneumonia were present. In the first group were 
105 among whom pneumonia did not occur. The same results 
were evident in the second group of 43 with pulmonary congestion. 
In the third group not one casualty was registered and the progress 
of the disease apparently was influenced by the use of oxygen. 
It seems likely, however, that carbon dioxid will supplant oxygen 
to a large extent in the treatment of the postoperative pulmonary 
complications. 

The Use of Carbon Dioxid With Oxygen in the Treatment of Pneu- 
monia. Few topics are of more vital interest at present than the 
use of carbon dioxid in the treatment of pneumonia. Thoughtful 
workers with oxygen tents have frequently expressed the opinion 
that the absorption of carbon dioxid out of the system by the use 
of soda lime, aside from being expensive, was dangerous because 
it tended to remove the normal stimulant to respiration, and in 
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case of accidental obstruction of the oxj-gen tube Avould remove any 
possibility of warning. The recent trends toward elimination of 
soda lime''’^ are efforts toward the elimination of tliese defects. 

The function of carbon dioxid in the treatment of pneumonia 
has been elaborated most brilliantly by Y. Henderson and his 
coworkers, and many facts have been adduced which throw an 
entirely new light on our traditional ideas. Henderson'^ makes the 
interesting statement that “it is a significant fact that no one has 
yet reported the cure of an experimentally induced pneumonia by 
means of a vaccine, a serum or an antitoxin. On the other hand, 
experimental pneumococcic pneumonia has been cured with carbon 
dio.xide.” Tlieir demonstration of the specific effect of carbon dioxid 
in preventing secondary pneumonia is fairly well known. Now 
Henderson®^ feels that in all pneumonias by the use of carbogen, a 
convenient term for mixtures of oxj'gen and carbon dioxid, morphin, 
or other narcotic drugs ma.A’ be used more freely to counteract axcite- 
ment and restlessness. The stimulus to respiration afforded by 
the carbon dioxid tends to counteract the depression of breathing 
which such drugs otherwise induce. The value of morphin in pneu- 
monia is established .but individual experiences color our enthu- 
siasms. In England there is a general belief that morphin affords 
fundamental and not merely symptomatic benefit in pneumonia. 
Henderson suggests the following rational ex])lanation for this 
belief, “The principal physiologic effect of morphine . . . is to 

raise the threshold of the respiratory center for carbon dioxide. 
This means that respiration under morphine automatically decreases 
the volume of air breathed per minute to such an c.xtent that, as 
the amount of carbon dioxide in the body is unaltered, a much 
higher concentration of carbon dioxide is maintained in the lungs 
even when there is no carbon dioxide in the inspired air. \Micn, 
in addition, the patient breathes air containing an api)recinble 
amount of carbon dioxide, the concentration increases to amoiint.s 
corresponding to or somewhat c.xcceding those in the lungs during 
moderate physical exercise, but without its hyperpnea.” 

By means of this increase in the alveolar carbon dioxid content, 
the bactericidal action of rarbonic acitl upon the pneumococcus and 
the promotion of .solution in the pneumonic exudate by carbonic 
acid may make itself felt. Ixird®'-®^ has called attention to tlic.-e 
two i)robable actions of carbonic acid, but in order for these effects 
to be manifested carbon dioxid inhalation needs the assistance of 
morphin or some other respiratory deprc-'^sant drug. 

Kline and Winternitz'’ were able to 'show e,xj)criinentally that 
“the presence of fibrin plugs throughout the capillary bcfl of the 
pneumonic lung interferes greatly with the j)enetration of such a 
diffusible .substance as trypan blue, when this drug is injeetcfl intra- 
venously. but the exudate offers no serious obstruction to the pene- 
tration of the dye into the alveoli when it is injecte<! intrabronciii- 
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ally.” This suggested to them a reason for the restricted action of 
immune serum in pneumonia, and further suggested a basis for the 
intrabronchi al treatment of pneumonia. This is the approach which 
carbon dioxid therapy uses, and the soundness of it is further 
strengthened by these observations. 

In conclusion, it can be seen that the interest in oxygen therapy 
has been of considerable magnitude during the past decade. It 
seems quite certain that oxygen therapy has definitely established 
itself in our therapeutic armamentarium. In those conditions asso- 
ciated with easily recognized anoxemia and in the more obscure 
conditions as they are recognized, the use of oxygen must find its 
place. Our knowledge must increase greatly before we can speak 
upon this subject with anything like finality. The time is at hand, 
however, when oxygen must be given a trial in serious heart and 
pulmonary conditions. That carbon dioxid will supplement oxygen 
seems possible, and a valuable supplement it bids fair to be. 
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and llospiUil.) 

The interesting: re 3 carc!ie.s of Fleming' established tliO prc.sence 
of lysozyme in human saliva. This lytic agent is pi iiotent that 
when saliva is diluted 1 to 300 Micrococcus lysodciktictks is com- 
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pletely dissolved in 1 hour at 45° C. Because of the possible role 
of focal infection in psychotic states^ Penrose^ sought “to discover 
whether any corresponding alteration could be observed in the 
lysozyme content of the saliva of psychotics as compared with the 
normal ” His tests on 26 psychotic patients and 6 normal controls 
are summarized as follows; “The figures quoted suggest that 
there is no significant difference between the normals, mental defec- 
tives and cases of dementia prfecox with regard to the lysozyme 
content of saliva, but that in organic psychoses, such as G. P. I. 
and Parkinsonism (general paralysis and postencephalitic Parkin- 
sonism) the concentration is much diminished.” 

In view of these findings we undertook an investigation of the 
lysozyme content of the saliva of 14 postencephalitic patients, 2 
general paral 3 l;ics, 1 acute encephalitic, and 14 laboratory workers 
of the Psychiatric Institute vdio graciously volunteered to serve as 
controls. Through the kind cooperation of Miss Frances J. McClel- 
lan, of the Neurologic Institute, we were able to obtain specimens 
of saliva from the postencephalitic patients. 

Procedure. Specimens of saliva were centrifuged for 5 minutes at 
medium speed immediately after collection and 1 cc. used for the original 
dilution. Further dilutions were made with physiologic saline. One 
culjic centimeter of an 18-hour grou-th of hlicrococcus lysodeikticus (averag- 
ing 5,000,000,000 organisms) to 9 cc. of diluted saliva yielded the final 
desired concentration. We are indebted to Prof. Alexander Fleming for 
very generously supplying us with the original culture. The saliva culture 
mixture was incubated (wthin 10 minutes) at 45° C. for 1 hour together 
Mth controls of the culture in saline. Seven-eighths or more lysis was 
considered positive. In order to attain objective accuracy, in our later 
studies, standard 7/8 tubes were prepared by adding 8.75 cc. of diluent to 
1 .25 cc. of a 1 to 10 suspension of Micrococcus lysodeikticus. Also when 
these standard tubes were emploj’^ed we followed Penrose’s suggestion of 
using equal parts of normal saline and isotonic phosphate buffer solution 
instead of nonnal saline so as to obviate any adverse influences of the 
saliva on the hydrogen-ion concentration. The diluting fluid was, therer 
fore, made up of equal parts of 0.14 molar NaCI and phosphate mixture 
(2 parts 0.14 molar KH^PO^ added to 8 parts of 0.14 molar NasHPO^- 
121TO) yielding, according to Sorenson, a final pH of 7.4. Our data in 
Table 1 have been recorded under two headings — “ Preliminar}' Technique” 
where physiologic saline was used as a diluent and 7/8 lysis judged by 
inspection, and “Modified Technique” where a buffered solution of pH 7.4 
was employed as a diluent and the lysis was judged by comparison with a 
standard tube. Readings of 5/8 Ij'sis by the “modified technique” are also 
included. 

Results. From Table 1 it will be seen that of the 14 postencepha- 
litic patients 12 showed h'sis at least once in a dilution of 1/300 and 
2 in 1/100 with the “ prcliininarj’' technique.”* Of the 14 normal 
controls 12 showed Ij'sis at least once in a dilution of 1/300 and 
1 each in dilutions of 1/100 and 1/200. In other words the results 

* Six patients and 4 controls, all of whom showed lysis in a dilution of 1/300, 
were omitted from Tabic 1 since only a single specimen was taken. 



Taulk 1.— Lytic Action of Saliva on Micrococcus Lysodbikticus. 



Acutr Ot\ this dale 0 other capen of cnccphi\ht>a and 3 nornmlft B\\owed 7/8 lysin at 1/300 4*« 
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were the same for postencephalitic patients and normals. With 
the “modified technique” neither postencephalitic patients nor 
normals showed 7/8 lysis (in dilutions of 1/25 or upward). If 5/8 
lysis is employed as the criterion, then of 6 postencephalitic patients 
studied 1 showed lysis in 1/300, 2 in 1/200, 1 in 1/100 and 1 in 1/50. 
Of the 5 normals i showed lysis in 1/200, 2 in 1/100 and 2 in 1/50. 
Again this indicates no lack of lysozjrae content in the saliva of 
postencephalitic patients as compared with normals. 

It will he observed that there is considerable variation in the 
lysozyme content of any individual on repeated tests. Thus Gg,‘ 
on December 8, 1930, showed lysis in 1/300, on December 15, 
1/800, on January 8, 1931, lysis in 1/100 and on January 12 lysis in 
1/500 with the “preliminary technique” but failed to show lysis 
in 1/50 on June 15, 1931 with the “modified technique.” The 
experimental error is obviously too large to permit of any generaliza- 
tions differentiating postencephalitic patients from normals on this 
basis. 

There is always a possibility in dealing with a bacteriologic test 
that A'^ariations in the culture may be responsible for unaccountable 
discrepancies. Consequently we investigated tlie influence of time 
of incubation of Micrococcus lysodeikticus before use, the age of 
tlie culture and the medium upon which it was grown. 


Table 2.— Activity of Mickococcob Lysodeikticus in Buffered Powdered 

Egg Albumen Solution. 


Date, 

1931. 

Albumen. 

"Old culture.” 

"New culture." 

7 IS lysis. 

5/8 lysis. 

7/S lysis. 

5/8 lysis. 

Mar. 20 . 

A 

1/10,000 + 




April 16 . 

A 

1/10,000 + 


• 



B 

1/10,000 + 


1/10,000 + 


20 ... . 

B 

1/10,000 + 

1/19,000 + 

1/10,000 + 

1/19,000 + 



1/13,000- 

1/21,000- 

1/13,000- 

1/21,000- 

.Tunc S . . . . 

B 

1/10,000 + 

1/15,000 + 





1/12,000 - 

1/20,000- 



11 ... . 

B 

» ... 

. . 

1/10,000 + 

1/15,000 + 





1/12,000- 

1/20,000- 

15 . . . .• 

, B 



1/8,000 + 

1/15,000 + 





1/10,000- 

1/20,000- 

15 ... . 

c ■ 

. . . 


1/10,000 + 

1/25,000 + 





1/12,000- 


20 . . . . 

' C 



1/8,000 + 

1/15,000 + 


i 



1/10,000- 



The first culture of Micrococcus lysodeikticus grown on casein 
digest agar was incubated for 18 hours on casein dige.st agar, and 
from this a saline suspension ivas made which had a microscopic 
count of 6,500,000,000 organisms per cc. The second culture was 
incubated for 16 hours and had a count of 5,000,000,000 per cc. 
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Thereafter we employed 48-hour growtlis made up to a neplielo- 
metric standard to yield a final count of 5,000,000,000 organisms 
per cc. In this way the number of Micrococcus lysodeikticus used 
at each test was constant and of the same age. The transfers were 
made serially from the culture sent us originally by Professor Flem- 
ing. Thinking tliat perhaps continued transfers had weakened or 
strengtliened the culture, we started new transfers in April from a 
duplicate whicli had been ice-boxed since November. This change 
had no appreciable influence on our results. The cultures are 
labeled “old” and “new,” respectively, in Table 2. 

As a final check on the activity of tlie culture, powdered egg 
albumen which is known to have lytic properties was made up witli 
buffered solution, filtered, and toluene added as a preservative. 
Repeated tests with samples A, B and C yielded uniform results 
which are recorded in Table 2. 

In an attempt to make the “ new” culture more susceptible to lysis 
it was grown on beef extract agar. In Table 3 are recorded the 
results of tests witli buffered powdered egg albumen solution. 


Table 3. — Influence op Mediu.m on Ltsis op Micbococcds Lysodeikticus by 



Ego Albumen. 

< 

Number of 


Agar medium. 

transfers. 

7/S b-sis. 

5/8 lysis. 

Casein digest 

... 15 

1/8,000 + 
1/10,000- 

1/15,000 + 
1/20,000- 

Beef extract 

... 5 

1/10,000 + 
1/12,000- 

1/30,000 + 
1/40,000- 

Beef extract 

... 12 

1/16,000 + 
1/17,000- 

1/30,000 + 
1/40,000- 

Beef extract 

... 14 

1/17,000 + 
1/20,000- 

1/30,000 + 
1/40,000- 


From Table 3 it will be seen that susceptibility to lysis was 
somewhat increased by growing the culture on beef extract agar 
instead of casein digest agar. No striking change in colony forma- 
tion was observed. One might speculate on the possiliility of 
increasing the susceptibility of IVIicrococcus lysodeikticus still 
further by adaptation to more appropriate media. However, from 
the studies just described it may be inferred that hficrococcus lyso- 
deikticus is a stable culture which docs not vary markedly under 
different conditions of growth, and that it is tlierefore admirably 
suited for the purpose which Fleming suggested, namely, a measure 
of the lytic principle present in human secretions. 

Summary. 1. Human saliva contains lysozyme, the activity of 
which may be measured by the dis.solution of iMicrococctis b'.-o- 
deikticus as dc.scribcd by Fleming.' 

2. No differences could be discerned between the lysozyme con- 
tent of postencephalitic patients aiul normals when accurate .'Stand- 
ards were employed. This is contrary to the findings of Penrose.’ 
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3. Neither the age of the culture nor the incubation period witliin 
the limits indicated have any significant influence on the test. 

4. The composition of the medium, however, does exert an appre- 
ciable influence on the susceptibility of Micrococcus lysodeikticus 
to lysis. 
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A STUDY OF “IRON VOLUME INDEX” OF THE BLOOD AND 
ITS SIGNIFICANCE IN THE TREATMENT OF ANEMIA. 

By Carl Reich, A.B., M.D., 

ASSISTANT adjunct PUYSICIAN AND ATTENDING, HEMATOLOGY CLINIC. 

AND 
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NEW YORK. 

(From the Medical Service of Dr. Otto Hensol, Lenox Hill Hospital.) 

In his “De Ferrearum Particularum Sede in Sanguine,” published 
in 1746, Menghini* first called attention to the presence of iron in 
the blood,. Since this time many papers have been written on the 
subject, dealing, however, almost entirely witli the metliods for 
determining the iron, the quantities in which it is present in the 
blood and the correlation between the iron and the hemoglobin. 
An excellent review of this literature may be found in an article 
of recent date by Murphy, Lynch and Howard.^ These investi- 
gators went a step further and established an iron index, the pur- 
pose of which was to aid in dift'erentiating and treating the various 
types of anemia. This index was calculated by dividing the milli- 
grams of iron per 100 cc. of whole blood by the red blood count 
expressed in millions per cubic millimeter. The average iron index 
was S.46, and Murphy and his coworkers considered it analogous to 
the well known color index, only more reliable. 

Recently, however, Haden,’ Wintrobe,^ Osgood,® and otliers have 
emphasized the importance of determining tlie size of tlie red blood 
cell and of correlating this information witli otlier data such as the 
number of the red blood cells and tlieir hemoglobin content. These 
determinations are known as the volume index and tlie saturation 
index. The volume index expresses the relationship between the 
cell volume and the number of cells, while tlie saturation index 



Normals. 


638 KEICn, TIEnEM.\NN; niox voei-me index of beood 


*r 6 « = 

t£ i £ = . 
e C-jS -o . 

i:,§ !-Sx 


c t* i c s 


li 


V X « 

go 5 =.-•£ 5 

Urn • 

f' *0 ^ ^ M 


C . 
c C K 

o 5 « 


P^y. 

o.o-S 


'r. ^0C'»*^cirtcSC-i«»-»»r5^i»-*c^0c^C-Jt'-rf*O0C:cc-t'U'5o«-tC:^C!l''^ 
'r?rTCcr?ccrcccccJCC^rcccc?ccc^cc?c»ccccc'f^r?C'iccccr^cC''?-irtc*'?^»* 


' O CC <M I-* Cl »-'3 J'* O O •? Cl C2 00 »0 »“< O O O CO Cl iri JM O ^ O u-s C> C 
;xccc5cicst^i^<x».'3cocioo-rt-cil^cocc';^0'^c:-rc5c:-^occxc0frt 


I'ccccccccccccc'i'; 


rccccccccc^cccccccjccs 


<CCO’-fCl-*'C-Cl'^»OCCOC?»OOiOi.'5r?'».CwCSi.'5CSiOb-«*-CCC10CCrC 
Cl Cl f Cl -r Cl Cl Cl rr rH Cl cc T-» rH rr Cl cc Cl Cl Cl Cl cc o ft ft cc ^ Cl ^ Cl -r Cl r: 


rHClLOCC’Tt<CCC:»HOOCCt«''^f-HOC?OCCOi~4CCCCt>»C50COOOC5'^h»t^O'rO 

wOO-M*'*COOC:Ot^rH^OOClOi-iC5*-Hi-tC5COiCOO^OOO^OlCO^iC 

0»:>C5ClCOCOC:COC;COOOCiOOOOCOCCOC5COWCOoC3C5COCOOC!COC:C50 


i’«oocooooiccou'5ooooooocic:c-^ooo-*‘ec^oooor'«'0 

CJOOOOOOOCiOOCiCOOOOOOOOOOOOCCOOClOOOOOCO 




It-H»-I0000i-I»-Hr-«000'^* 


CCOuCuOOOOCO’Ot^COOOCCOOOOC1COCiOCO»“*0-*-ON.t>»h*-?'’^COOr'-0 

c5oc500ooc:ocicioc2occ5oc20oc500c3oc:c:c5c:oc5ocic5 

o»MOo»Md^o»HOO*-Hdo»-«ooddi-*odr-ior-»ooddddr^dd 


sji 



C5CCXO^OCOt^b--C*C5COCOt«-OOC2b-C5C5l>.r^rOOOr^C50-*'ClCOfCC5CO 

CSOCiClOCiOOOCiCSOOOOOCiOOClOOOCiCSOCSOOClOOOCi 

dddcdcocddoooo»-Hddoddooodddddddod»HO 


0f-<i-cuc000-^00t»-cc»-'f-<t^00ci»000-c-i*c0ic»-<i0’^-j'ci0-*'t--t'0 
d '-i' CO c: d Cl «-• ci cc ^ o o cc 00 Cl c ci Cl o o c X d cc Cl K c? Cl -f* Cl w lo 


w -C X Cl Cl C O ^ I.C O Cl C5 X Cl O Cl -r Cl rH o Cl X O O C5 I.C C O fC O Cl I-O W 21 

-c-?--r'^-c*c-r*^ — '^--^cc-c-r-c4-c'^-r-c-rccr'c:-r-r*r-rxfT-rT 


uOi-*x«cx»c-c;coooocit-©r-xb*i.‘COb-'-cci*cocioer'»c:cioi'^o 

d d f ic d d d -c d f -f d f d d »-‘C -r "C •J' 


X © o W O C O IC O lO rM O © O Cl O Cl X C 1.^ O Cl o 'ft tc ^ O C O Cl 
XC50XOC5XOaXC3C:X©OC5©CiXXC5ClXXXC5XXXX©OC50 

wxo©©o©oocioxoo©o«oxi>»ox-*’i>.-cxcici»ft-coc^cc 

cc'^»ftx0’^x'^»ftrc*c*i<ci*c‘ft'^*c*i‘c?x»c-ccicici*cxxr?ci-*‘»ft2!!l 


s + 
c -- 


& o i 

o GL 


o: ?r5 

77 © v: 

c *7. c 
c 5 c 


05- 




* ?r 

•— cr ,5 

*T2 ^ 25 
^ c 2 
c i; 

e c — 

£ S. S 

— rt Cj’ 

c c C 
s *2. « 
t' c n 

-KO 


»c 


o ^ 


-c 

c 


rr « tr ’-5 


.r -5 .ti .2 .2 5 
-• »- -c w ©: 'ri ^ 


ic r. 

C c 
t: ^ 

s g 


= i:i:«i§'=c'o 


SCO 




i C 51 e: 

; O O 


c . 

2,2 * 
d *1* 


f* C a. 

P c. £ 
C. C5 
? c P 


2 — c £ c -n c -c 
o *c S..ft c 
g " c 

-•^-kccxccs: 


o ■*- ” 
ft. 


X'O 


I — Cl © X t 


o ^ t; t> ft" c CJ c C7 - ,2 

'"•n'S o s|‘§| § §d 

^£?c£jH§J.£ 

6633 uofi 5 uo 6 o< ^ 

X Cl 


CC ■r* »ft CC Cl { 


♦ o ( 


— o X o Cl O »c C X jft X cl 

ft -r o T r: X -r re »ft -r cc • 






KEICII, tiedemann: iron volume index of blood 639 


lO CO O (M CO ‘O O CO 

•-*< O O O O W 05 rH CO O IM 

cocccocccccococoeococo 


lO O CO »-» b- 05 CO O 

O CO O CO 01 O »0 lO I- 


•tcococococo*tcocococo 


O W O O CO O C5 oi 

-f »-< rH 01 »-• CO 01 tH O 05 


-^iClOi-<f-HOl>COOOi-*010 01'^CO*^^0'-<^^Olr*< 
^-HTHfHOTHOt-«-OOCOO-t<iOr-»Ot'«C50COCO^i-<CO^ 
COCOCOOICOCOOICOCOOICOOIOICOCOOIOIOICOCOCOCOCOCO 



i'-oocococr 3 »owi-<coi'*coco^»ociOT«r-^c: 0 '^-*<^ 

C:i 01 -OOOCO’^OOC 500 -^rt^OCOCOOO»OC 500 C 5 


OC:>r-lr^r}^C 5 C 0 C 0 '^O' 0 < 

OO»-»C0t-<OC0r-<iCC0l» 

c:5C500ocococ3cococo 


C0OOC0rt<OO01OC0b'O'1<C0 0lC0»^OC5OC0b--i<rH 

C 0 01 O 01 -^^OO^'-O»Hl 0 OOOOrHr-^T-^OOC 0 CiOO 
COOOOCOCOb-CrsOOCOOOl-^OOCJOClt^COCOCOCO 


ooooooooooo 

ooooooooooo 


oooooooooooooooooooooooo 


O» 0-^^0 1 •^COOOOC 5 CO 
OOOdOlOOOOOOO 


rHOOOOO’^iHr-HOO 


COCOCOCOCOOll^OlCiCOiOCO-fOCCOO-ri^OiOOCOOCO 

OOC5COOOCOOOOOt'-COOC5COC5C3CiC50C?5C5C3 

OOOOOOOOOOOOOOOOOOOOrHOO 


CO Ci o o ci c:5 »o C5 oi lo oi 
ooooooooooo 


OOOt-tOOOOOOO 


0*-tCOOi-<OCOOCOOCO»OOOb-COOCOt>.b»Ol>-rf<0 

OfHOOOCOCOOOOOOOCOOOOOOOOOOO 

ooddooodoooooooooo 


o IC O lO >0 W O »0 lO 


10 01 CO O CO O b- CO 01 O CO 


00 »OOCOCOr-«rJ<^OOOCOiOCCr- 4 lOOlCOCOOb-iOl^ 

b, o d d d oi d o rH o 00 d oi CO d CO r}< d CO »o 

COCO-f*r*<-t^T-(OlCOC 0 COO 1010 H'-COC 0 f 0 OlCOOlCOCOC 0 C 0 


lOOrHTHCOO-^rHi-lb-Ol 


0 ^» 0 -t<l>OOvOCOClQO 

d d d d d d d d d d d 


cSISg 


r <n 

P o t- £ 


»oiooiocoooioo* 4 <-f*foot^co»-*oiocooi»ooico 

COCO-^COCOrHO^^OCOCOOlOlt-lr-tCOCOCOOlCOOlCOCOCOCO 


01 *t* 0101 iriOOOCOt^CO-^*>-^Or^O-^'-tCOOOOfc^t^ 

oi 

•cococooioioioi-teocooicocococococo 


oeo-i^^t-HOOOOOO 

ocooocoocoooocoo 


lOnO O »0 1-4 Ol CO O »0 O O ‘O O iO 01 »H lo >.o O © IC o ^ 
t^WOl'-COCOCOl-OOiO«fcO' 0 ^l^OO*OOiOb-b»l'-b. 


OOrHOrH-^OOOr^O 

lO oi CO oi d CO *o -f d oi d 


_ l-.r -(01 

Wl'-Ob-©OOO^t^XCO*f 05 l^Oi.OOrHCOOt^OO 

i-<i- 4 *ti-< 01 -tu 0 000 b-c !>.0 0 i-» 00 l-- 0 l^ 0 i- 40 .-i 


i §)S 

^ g IhM 

'.i; c . *-• 

! rt ^ ^ c: • 

: ^ .2 ^ 

: -S '-S 'c c • 

5 C, 3 g o 

> o =: rt I- . 

)waoo- 


10* CO lO O i-i ‘*0 O O C OI o 
© OI 05 "o* »o CO ‘o o CO *0* •r 


O o o 
02 c 3 c; X 

d c 5 C E E*P 

5 c s c c) 

g 05 W O 

~ g g- o o o 

03 s 23 q g 2 ) 

*w.2.2 c o c o ' 

2 . 2 .- 2 . 5. ^.5 ^ 

’S*H*c S’p*p ’3 : 

o o 23 c; d c: I 

oe ^ cu^ooop 


g S .2 

I- u 2".2 

o ^ ^ 

3 o o 0-3 e 2 
3 d c: s_ 

S S S S " 5 “-g 

:ooo, 2'^£“2 

a.g.S.H'S o c: i; m 

— Cl C5 *■— ^ O —3 rj 

iOaOOcg'c-iOEH, 


O X OO CO CO O 01 -^ © I.o O ‘O 1.0 -** © W — CO 01 CO O' c^ o o 
1.0 ^ o OI -r CO -c* OI 1.0 -c CO 1.0 1-4 lO 01 o © »o o oj -0 01 CO -0 


i:^ Pl 4 ;S 4 ^ pc. 


r-’. ^ r* r, *— * r*- ^ r. »•_ - < t— « ^ ^ ^ ,, 


»0 O X © O ^ 01 CO 
COCOCOCOCO*^'C*'^'— 


-^Oir 0 - 0 ©©t-X©©—'OlCO-C‘iO©t-X©©*-^O 3 fO — 
1“* —H *H 1—1 rH 1—t tl 01 01 01 OI 








REICH, TIEDEaiAlSTN: IRON VOLTJIHE INDEX OF BLOOD 641 

expresses the amount of hemoglobin per unit volume of cell in 
relation to normal. The color index gives us the amount of hemo- 
globin per cell in relation to normal but does not take into con- 
sideration the cell volume. The iron index of Murphy has a similar 
defect, expressing iron in relation to the number of red blood cells 
without considering their volume. 

The present studies are intended to establish a new corpuscular 
iron index which considers whole blood iron as related to cell volume. 
It is calculated by dividing the iron as expressed by percentage 
of normal by the cell volume as expressed by percentage of normal. 
In each case the average volume of the erythrocyte and average 
hemoglobin and iron per erythrocyte were also calculated. There 
seems to be some relationship between the hemoglobin and the iron 
content of the blood, and this was expressed by dividing the hemo- 
globin per erythrocyte by the iron per erythrocyte. The A^olume 
index and the saturation index Avere tabulated in each instance to 
aid in correlating the iron content of the cells AAuth their size and 
hemoglobin content. These studies Avere carried out on 100 hos- 
pital patients. About half AA^ere normals. By normals aa’-o mean 
hospital patients shoAAung no anemia and therefore, presumably, 
no derangement in their iron metabolism. The other half are 
patients suffering from anemias of the usual types. 

Technique. TAventy cubic centimeters of blood are withdraA\TA from the 
arm A^ein and 10 cc. are run into a 15-cc. graduated centrifuge tube containing 
2 cc. of a 1.6 per cent sodium oxalate solution. This is mixed by iiiA'erting, 
and centrifuged at 2500 r. p. m. for 1 hour. The total cell volume per cent 
is then read off and calculated for 100 cc. 

The other 10 cc. are shaken up in a test tube previously prepared by 
evaporating 2 cc. of 1.0 per cent iron-free sodium oxalate solution to drjmess. 
The sodium oxalate used was obtained from the Bureau of Standards and 
shown by controls to contain no iron. This blood is used for hemoglobin, 
red blood cell and iron determinations. The hemoglobin Avas done by 
both the Sahli and NeAvcomer methods in each case, and 15.6 gm. of hemo- 
globin AA'ere taken as 100 per cent. Red blood cell counts AA'ere done with 
tAvo standardized pipettes, a drop from each being counted for everj'^ deter- 
mination, and the two aA^eraged. Results Avere not accepted if the error 
AAvas more than 2 per cent. 

Although several methods have been proposed for the determination of 
iron in the blood, no one method Avas found that Avould meet all the con- 
ditions necessary for accuracy and conA'enience. The simplest method for 
digestion of the blood uses the sulplniric acid-potassium perchlorate mixture 
proposed by Wong.® HoAA'cver, this author uses an aqueous solution of 
ferric sulphocyanate for the colorimetric quantitatiA’e procedure. The 
color is due to nonionizable ferric sulphocyanate, the aqueous solutions 
of Avhich hydrolyze Axry rapidly, thus making this method inaccurate. 

Further improvements in iron determinations consisted in the extraction 
of this color Avith amyl alcohol, ether, or a combination of both, and the 
procedure of Stokes and Cain" employing these mediums AA'as found to be 
the most accurate and satisfactory. By this method the colors obtained 
are pure and do not fade. The possibility of the reduction of the ferric ion 
is eliminated by the use of persulphate. The oxidation of the sulphocyanic 
acid to isopersulphocyanic acid, wliich is yelloAV and interferes seriously 
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■witli the matching of the colors, is prevented the use of the double salt 
of mercuric sulphocyanate sulphocA'anic acid. The only objectionable 
feature of this method is the amyl alcohol, -which is verj' irritating to the 
mucous membranes of the nose and tliroat of the investigator. The amyl 
alcohol may be replaced by the e.\traction mixture proposed by Bernhard 
and Drckter.s which was found to be just as efficient, nonirritating, and 
the colors are more easily matched. 

Reagents. SUindard Iron Sohdion. Standard A: Dissolve 0.702 gm. 
ferrous ammonium sulphate in about 50 cc. of water. Add 20 cc. of 10 per 
cent iron-free sulphuric acid. Wann and then add potassium pennan- 
ganate until a faint pink color persists. Dilute to 1 liter; 1 cc. -will contain 
0.1 mg. of iron. Standard B: Standard A diluted -nith an equal volume 
of water; 1 cc. -will contain 0.05 mg. of iron. 

Sidphocijanic Acid. One hundred grams of ammonium tliiocj'anatc arc 
dissolved in 100 cc. of G5 per cent by weight sulphuric acid. jMeasurc 
A’olume, transfer to separatory funnel and shake out immediately mth 
three-fourths volume of amyl alcohol. Discard the aqueous solution and 
again shake out twice with an equal volume of water. Combine the water 
extracts, which together contain about 7 per cent of sulphocyanic acid. 
Saturate with mercuric sulphocj'anate so that some remains on the bottom. 
Allow to stand over night in a dark bottle. 

Persulphate Sohdion. A satirrate solution of C. P. iron-free sodium 
persulphate in distilled -water. 

Extraction Mixtures. (1) Five parts of amyl alcohol and 2 parts of ether; 
(2) equal parts of ethylene glycol monobutyl other and ethyl ether. 


Formula for Figuring the Iron. 

S X X 500 = mg. of iron. 

S = strength of standard. 

Rs = reading of standard. 

Rx = reading of unknown. 

Normnl 
vnlurs. 

Cv Total cell volume, per cent -10 
•10 Normal cell volume, percent .|G ^ 

RV B. B. G. in millions 5 

5.0 Normal K. B. C. in millions 5 


Calcclation's: 

Volume index 


Saturation index 


Corpuscular iron index 


IIb% _190 
1 00 JOO 

±6 

■to 10 


I Iron in niR. jht 100 cc. 

-l."> Averaco iron in niR. per 100 cc. 

46 


■15 

-If. 

•10 


tss 1 


Avemtxe volume of cri-tlirocyte (Ev) 


Cv X 10- micnui “ 0- 

Rm X 10'' 


..VvemKeTll,percrythmc.vte(niH.;* = III, (mu.) X Ev X IO'H - (15,f.Xf>-A .- 

Avcmtteiron,H.reo-tl.rocyte(Ie)- » I X Ev X lO- .. m X 02r‘ ^ AA 
• In tin- lalile., these determinations, namely, r.veraKc lit, ami averatte iron, are 
exi.rcssctl X Um by jk, inline off three more phices. 
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The ether does iiot have to be of special purity, as the presence of mercuric 
sulphocyauate prevents the oxidation of the sulphocyanic acid bj’’ the 
peroxids in the ether. _ _ . . , . , 

Ikon Determinations. One cubic centimeter of blood is diluted with 
4 cc. of water and 1 cc. of the mixture is digested according to the method 
of Wong. After being allowed to cool it is diluted to appro.ximately 10 cc. 
and a drop of persulphate is added, followed by exactly 25 cc. of the extrac- 
tion medium and 5 cc. of the sulphoc 3 'anic acid reagent. The tube is then 
tightly fitted with a rubber stopper, the mixture is well shaken and after 
a few minutes’ standing separates into two distinct la^^ers. If tliis separa- 
tion does not take place rapidly it can generally be accelerated by the 
addition of a few cubic centimeters of water. One cubic centimeter each of 
Standards A and B are then digested and treated in the same manner. The 
A Standard is suitable for figures witliin the normal range (35 to 50) and 
the B Standard is used where the iron values are lower than the normal. 
Since the A Standard contains 0.1 mg. of iron and the B Standard 0.05 mg. 
of iron, and 0.2 cc. of blood are used, the formula for figuring the iron is 
as found on p. 642. 

Discussion. Analysis of the data shows that the majority of the 
normal cases have an iron volume index of 1. In a small number it 
is between 0.9 and 1, so that 0.9 can be taken as tlie lower limit 
of normal. When the iron volume index is 1 it means that the red 
blood cells are saturated with iron and it is to be expected that 
there will be no response to iron therapy. ^Strange as it maj^ seem, 
the majority of the anemias also have an iron volume index of 1 , 
and this would mean that in these cases of anemia, iron is also of 
no value. This is easily understood in the cases of pernicious anemia, 
leukemia and Hodgkin's disease. There are, however, a large num- 
ber of patients with secondary anemia in this group and these 
require more detailed explanation. The latter are noticeably mostly 
patients with carcinoma or those suffering from acute or chronic 
infections with fever. In their report on tlie treatment of secon- 
dary anemia with iron, Smithburn, Masters and Zerfas® state that 
patients suffering from the diseases just mentioned do not respond 
readily to iron therapy. They give as a reason that fever, infec- 
tion or intoxication may be responsible for temporary or com- 
plete inhibition of the hematopoietic response to iron. In our 
series such cases show an iron volume index of 1. This seems to 
indicate that the lack of response to iron treatment is due to tlie 
fact that the cells arc already saturated with iron rather than that 
toxic influences are depressing the bone marrow. Those cases of 
anemia in which the iron volume index is under 0.9 are notably 
patients who have suffered from direct loss of blood or from some 
nutritional disorder. It is interesting to note here tliat two of the 
normals also had an iron volume index of less than 0.9 despite a 
normal hemoglobin and red blood cell count. According to our 
theorj' the red blood cells are not completely saturated with iron 
when the iron volume index is below 0.9, and iron should be of 
therapeutic value in these cases. This experimental observation is 
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borne out clinically, as we know that patients witli secondary 
anemia following hemorrhage respond most readily to iron treatment. 

The iron volume inde.v determination seems to be of value, tlicrc- 
fore, in determining which case of anemia will respond to iron. If 
tiie red cells are already saturated with iron, as shown by a normal 
index, furtlier iron therapy is useless. 

The determinations of hemoglobin and iron per red cell, while 
largely of academic interest, indicate quite plainly the well known 
lack of parallelism between the quantities of hemoglobin and iron 
in tlie blood. Iron has a definite place in tlie hemoglobin molecule, 
and the relationship of molecular hemoglobin and molecular iron is 

about 300.’® Our ratio is subject to considerable error, but in 

some cases tliere are wide variations above and below tliat figure 
which cannot be considered witliin tlie limit of error. When the 
ratio is much lower tlian 300 it means tliat tliere is more iron than 
can combine with the hemoglobin. This excess iron may be in a 
prehemoglobin state or in tlie form of some decomposition product 
of hemoglobin. ^^Oien the ratio is much higher than 300 there 
appears to be more hemoglobin tlian iron. This might indicate tliat 
tlie hemoglobin is in molecular combination witli otlier substances 
besides iron, or that otlier substances besides hemoglobin give its 
color reaction. 

Furtlier investigations on tliese subjects arc planned. 

Conclusions. 1. A new corpuscular iron index has been devised 
in an attempt to correlate the iron in whole blood witli cell volume. 

2. The normal figure for this index is between 0.9 and 1.0 and 
when this index is 1.0 tlie red cells are regarded as saturated with 
iron. 

3. An iron volume index of 1.0 is obtained in most normal people 
and in cases of pernicious anemia, leukemia and in secondary 
anemias associated witli carcinoma and acute and chronic infections 
witli fever. Iron therapy seems to be of no ^'aluc in tliese cases, due 
to the fact that the red cells arc already saturated with iron. 

4. An iron volume index of less than normal is most commonly 
found in cases of secondary anemia caused by malnutrition or loss 
of blood. Iron is of decided therapeutic value in the treatment of 
these patients. 

Note. — GKitcful acknowlctiKCincnl i.^ duo Mr. I. J. Drcfclcr of tiio A. J.ncolii 
Cliildron’.s Division of tlio Lenox Hill Ilosjiitnl for Ida nid with the pro- 

cedures used. 
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AND C. Steen, B.S., 
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University of Michigan.) 


Confusion concerning the hemoglobin content of the red blood 
cells, ^ and the inaccuracy of many hemoglobin estimations as com- 
pared with van Slyke’s method,- cast doubt on the value of the 
uncorrected color index in the diagnosis of pernicious anemia. 
Many observers, as Herz, Capps, Wroth, Larabee and Rossdale, 
stress the preferability of the “volume index,” as based on more 
accurate laboratory methods, while Haden,* in 1925, pointed out 
the value of the “saturation index.” 0.sgood^ used the “hemo- 
globin coefficient” and “ volume coefficient” as simplifying Haden’s 
calculations, wliile Wintrobe"* offered the “absolute cell determina- 
tions” as substitutes. 

The commonness of color index estimation, without any correc- 
tion, its case and facility, and the interpretation given results, 
make it important diagnostically to establish the true value of the 
routine color index. 


, / % of hemoglobin \ , , , 

i he color index fr — j JS based on the assump- 
\ ^ 01 reel blood cells/ 

tion that a normal person has 100 per cent hemoglobin and a red 
blood cell count of 5,000,000 cells as equivalent to 100 per cent. 
These figures do not take into consideration such variable factors 
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as sex, age, size, altitude, time of day, the different “noruial” 
values of hemoglobin, and the like; thus representing an “uncor- 
reeted” rather than a “corrected” color indax. 

The figures for average normal red blood cell counts (5,000,000 
per c.mm. for men and 4,500,000 for women) were adopted a long 
time ago, and continued Avithout proper confirmation. Vierordt 
(1852) and Welcker (1854), each of whom examined the blood of 
only 2 persons are responsible for these figures. Recently Osgood,’ 
Rud, Wintrobe and !^Iiller, Horneffer, IComicki and Haden have 
published more accurate data on normal averages in various locali- 
ties, finding a Avide range of A’ariations, AA’ith aA^erages ranging from 
4,870,000 to 5,600,000 red cells per cu. mm. Because of the un- 
avoidable error in the method of counting the red blood cells, AA’hieh 
may amount to 250,000 5,000,000 is arbitrarily assumed as nor- 

mal in calculating the results obtained. 

The literature on normal hemoglobin standards is of but slight 
Amlue because so many difi'erent methods of hemoglobin estimations 
haA’e been used. Most obserA'ers have emj)loyed heinoglobinom- 
eters graduated to read in per cent AA’ith no agreement as to AA’hat 
shall be the equiA'alent to 100 per cent. In compiling the data to 
be discussed later, the Sahli hemoglobinometer (Leitz), in which 
14 gm. of hemoglobin are equiA’alent to 100 per cent, AA-as used, 
calibrated and checked Avith the van Slyke- gas method. 

A third factor to be considered as related to the color index is 
the measurement of red blood cell diameters. Although it does not 
enter into the calculation of the color index, it is probably an 
important factor in explaining increasing or decreasing A'aliies of 
the color index in the various anemias.® 

Data. One hundred treated cases of pernicious anemia, chosen 
at random, AA’cre diA'ided into male and female series and sueli 
necessary calculations Avere made to give AAeekly averages of the 
results so that the individual error could be minimized, llic-sc 
cases AA’ere folloAved Avith daily blood counts for periods ranging 
from 2 to 4 Avecks and then at frequent inter\'als for more than 1 
year. There A\'ere 679 obserA’ations made. The red blood cell 
counts Avere made on a Ncubaucr-LcAy counting chamber (new 
ruling, U. S. Bureau of Standards), llie hemoglobin Avasca I cil- 
iated in a Sahli hemoglobinometer in the usual manner Avith 
hydrochloric acid, alloAvcd to .stand for 1 minute, diluted Avith dis- 
tilled water, and compared Avith a colored glass rod standard. Cell 
measurements ycre made on all cases at the time of admission to 
the hospital and on many at the time of discharge. Thc.«c measure- 
ments AA-cre made on Wright-.stainetl coA-er slip preiianitions, Avitli 
an eyepiece micrometer. (.According to some ob?er\'crs this pro- 
cedure is recognized as giving .^mailer diameter.s than the wet 
methods). The resulting figures Avere plotted on rtileil jjaiier for 
comparison with the normal Price-Tones curve. 
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In analyzing the figures (Table I and Fig. 1) se\’eral important 
leatiires present themselves. The average color inde.x of the female 
series is always less than that of the male series, due probably to 
constitutional variations. It is also to be noted that the uncor- 
rected color index falls below 1 at some time between 4 and S weeks 
after the onset of treatment, although individual readings may be 
above or below 1 at any time during comjilete relapse up to 1 year 
or more with treatment. Although the figures for each type of 
treatment have not been listed separately, it was observed that 
the color index was influenced in a like manner by liver, liver 
extract and ventriculin. 



I’lG. 1. — EIToct OH nvorngo color index with vurious types of iiderinale therapy 
in pernicious aneraia. Five million R.B. C. per-e.mm. and M gm. Ilb. per 100 cc. 
regarded ns 100 per cent. 


In a comparison of the color index and the red blood cell count 
(Table 2) it was observed that the same variations exist in the 
individual values of the index, some readings being iiclow 1, others 
above 1, regardless of the red blood cell count; however, the lower 
the red blood cell count, the higher was the color inrlox tiverage. 
As the arbitrary standard of normal for the red lilood cells was 
ajiiiroached, following treatment, the color index temied to approxi- 
mate unity. Between the range of 4,000,000 and a, 000.000 rc<l 
cells jicr c.mm. a level was reached at which the color index In’cnmes 
] or less. 

In lb of the foregoing cases cell measurements were made on 
entrance (before treatment) and at discharge. 'J’he pereentaL'c of 
cells larger than 7.b micra was cstimaterl in each case and these 
results were ])lotted against the number of millions of re<i hlood 
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cells. The results obtained substantiate the findings of Medearis 
and Minot.® As the blood picture approaches normal in treated 
cases, the percentage of extremely large cells diminishes in amount 
and returns to within the normal range (Fig. 2). 


TAni,B 2.— CoLOE Index as Compabed With Middions of Red Blood Cells 

Following Treatment. 

Red blood cells in millions per c.inni. 
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Fjg. 2. — The rclnUonslnp of the percentage of large red Wood cells anti red blood 
cell count in treated cases of pernicious anemia. 


When the percentage of cells larger than 7.5 micra in untreated 
cases is plotted against the red blood cell count at the time of 
entrance (Fig. 3) there appears to be no simple relationship. It is 
interesting to note, however, that regardless of whether a patient 
is just beginning to relapse or has a severe anemia, the large cells 
are very mueh in evidence. This is probably one of the very 
earliest changes in the blood. Since, in cases sufficiently treated, 
the i)erccntage of large cells varies directly with the degree of the 



650 


GOlDnAMER: PEUXICIOrS AXEMIA 


anemia,' being within the range of normal when a mild anemia is 
present; and since in untreated cases the percentage of large cells is 
increased, regardless of the se^•erity of the anemia, tliis factor may 
be used as a differential point to note whether a patient is beginning 
to relapse or not. 



0 10 20 30 40 30 60 70 

PER CENT RCO BUOOO CELLS LARGER THAN 7.5^ 


Fig. 3.— The relationship between the i>erccntnge of large red blood cells and 
color index in untreated cases of pernicious anemia. 

Case Abstracts. C.^se 1. — Mr. W. W. {No. 23.33C0) was admitted on 
January 23, 1930, Mith a red cell count of 1,800,000 per c.mm. and hemo- 
globin 44 per cent (Salili). The Price-Jones cun'e showed a secondary 
peak at 9 micra, ■\\'ith 2S.5 per cent of the cells larger than 7.5 micra.^ After 
2 months’ treatment Mitli ventriculin the red blood cells were 4,300,000 
per c.mm. and hemoglobin 85 per cent (Sahli). On a maintenance dose of 
50 gm. of ventriculin per week the blood remained within normal limits 
for about 1 year. In December, 1930, he discontinued his full dosage 
and by January 12, 1931, the red blood cells had fallen to 3,100,000 per 
c.mm., with a hemoglobin of SO per cent (Sahib. _ Aleasurcmcnt of the 
cells at this time showed 30 per cent larger than 7.5 micra. After careful 
questioning of the patient no sjanptoms of rel.apse were elicited. With the 
laboratory findings a definite diagnosis of pernicious anemia in early relapse 
could be made. 

This case illustratc.s the pre.sence of large cells in greatly increased 
mimbcr.s early in relapse. Their presence becomes a valuable 
diagnostic point when one considers a patient with a count of 
4,00(1,000 retl cells jicr c.mm., with adequate treatment, and a 
similar count in a patient with inadequate treatment. In the 
former case the percentage of cells larger than 7.5 micra will lie le.'.-' 
than 5 per cent, whereas in the latter the percentage will range froin 
20 to 30 per cent. This factor will serve as a valuable differential 
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feature, in the diagnosis of pernicious anemia when the red blood 
cell count is around 4,000,000 per c.mm., and is present even in 
the absence of an increased bilirubinemia and when the degree of 
poikilocytosis is too small to aid in the diagnosis. 

In Fig. 4 the percentage of cells larger than 7.5 micra is plotted 
against the color index in untreated cases. From this, it can be 
seen that there is no definite correlation between the two. Never- 
theless, it is noted that with a high color index the percentage of 
cells larger tlian 7.5 micra is greatly increased. 



PER CENT RED BLOOD CELLS LARGER THAN 7.5 VL 


Fig. 4. — The relationship of the percentage of large red blood cells and red blood 
cell count in untreated cases of pernicious anemia. 


Discussion. Of the various criteria used in the differential diag- 
nosis of pernicious anemia, the three outstanding tests have been 
the absence of free hydrochloric acid in the gastric secretion, the 
high color index and the macrocytosis. Within tlie past few years 
there have been published a few series of cases demonstrating that 
practically all patients with pernicious anemia have no free hydro- 
chloric acid in their gastric contents; occasionally an isolated case 
has been reported contradictory to these findings. Plowever, none 
of these cases have ever been definitely proven as being true perni- 
cious anemia at autopsy. Sturgis^ states that at one time it was 
generally accepted that gastric anacidity and a high color index were 
the two most constant features in pernicious anemia. According to 
Haden,5 “A color index greater than 1, when correctly determined, 
is usually regarded as the most constant and characteristic blood 
finding in pernicious anpmia.” Recently there have been observed 
a few cases of pernicious anemia complicated by hemorrhage, 
tumors, chronic infections, glandular dystrophies, or a food defi- 
ciency, which gave a color index of a secondary anemia rather than 
a primary anemia. Tliese cases had most of the characteristics of 
pernicious anemia and responded in the usual manner to the treat- 
ment for this disease. 
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Case 2. — ]Mrs. A. B. (No. 2066267) bad pernicious anemia and a pelvic 
tumor. The Price-Jones cun-e of red blood cell measurement sliowed a 
secondarj' peak at 8.2 micra, uith 14 per cent of the cells larger than 
7.5 micra. There was also another peak at 6.3 micra, wliich was suggestive 
of a secondarj' anemia. Her reticulocji.e rise reached a maximum of 
35 per cent in 7 days, but at ho time w'as her color index more than 1. 
It varied as follows: On admission, 0.83; 1 week after treatment, 0.81; 
2 weeks after treatment, 0.75; 1 year after treatment, 0.63. 

Case 3. — Mr. P. (No. 215315) had pernicious anemia complicated by 
chronic nephritis. His Price-Jones cunm showed 23.5 per cent cells larger 
than 7.5 micra and 64 per cent smaller. With liver extract he had a 
characteristic rise of reticulocytes, reacliing a maximum of 27.5 per cent. 
On entrance his red cell count was 1,480,000 per c.mm., with a hemoglobin 
of 15 per cent (Sahli). The color index was 0.5. Weekly blood studies 
showed a color index less than 1 on all occasions for a period of 2 months. 
At the time the patient died, of chronic nephritis, his red cell count had 
increased to 3,900,000 per c.mm. and the hemoglobin to 54 per cent (Sahli). 

Other cases have been collected in Avhich the color index was low 
due to the fact that the primary disease was complicated by some 
infection, tumor, hemorrhage or food deficiency. Sufficient evi- 
dence is thus obtained to prove that in individual cases of pernicious 
anemia the color index may be less than 1 at all times. In the whole 
series of cases collected, several individual counts have been recorded 
giving a color index less than 1. The color index becomes of value, 
then, only as a substantiating factor when other signs and symp- 
toms of pernicious anemia arc present. Further, if the color index 
is always less than 1 and the diagnosis of pernicious anemia is 
definitely established, there must be present some complicating 
factor. 

It is possible now to answer the original question as to the clinical 
value of the uncorrected color index in the diagnosis of pernicious 
anemia. One reading in itself is of little value, for the reading 
may or may not be above 1. However, over a period of time, with 
several readings, its importance is well appreciated. Individual 
readings above 1 are not pathognomonic of pernicious anemia, but 
serial readings may be used as substantiating evidence. 

Regardless of the indices used or the “absolute cell determina- 
tions,” a standard must be employed. Since it is physically impos- 
sible to establish a normal on account of such factors as time, age, 
sex, race, climate, season, dige.stion, dehydration, water adminis- 
tration, diet, pregnancy and lactation, menstruation, vasomotor 
and ])sychoraotor influence.s,* all re.sults have significance. One 
method or another may be more accurate as a laboratory procedure, 
but this is usually accomplished at the sacrifice of simplicity. 

Tlie normal standards for the various chemi«d constituents of 
the blood, such as sugar, bilirubin, chlorids, calcium, phosjdionis 
and the like, are not “single figures,” but cnmi)aratively wide 
range.s. The j)Ossibility of a single figure for any of the.<c normal.s 
was ruletl out when contributory factors were considerc'fl. I'or 



GOLDILUrEE: PERNICIOUS ANEMIA 


653 


similar reasons it would be better to consider the normal hemoglobin 
content of the blood as from 14 to 16 gm. per 100 cc. 

The question might arise as to the difference in the results if 
16 gm. of hemoglobin per 100 cc. of blood were used instead of 
14 gm. as a standard for the calculation of the color index. The 
following table shows the difference in per cent reading of the two 
standards : 


14 grams. 

16 grams. 

100 

88 

75 

06 

SO 

44 

25 

22 

There exists a constant factor as 

a difference between the two 

so-called “normals” and although 

the higher of the two would 


reduce the numerical values of the color index somewhat, the general 
results would remain the same. The curves plotted from the results 
given in this paper would have almost a duplicate form at slightly 
lower numerical values. Further, the lower the percentage of 
hemoglobin, or the more severe the anemia, the closer the two values 
approximate each other, and, since the error in the method of 
estimation is about 3 to 5 per cent, the difference would become 
negligible. 

Macrocytosis, although a constant feature in the blood picture 
of pernicious anemia in relapse, may occur in other anemias, as 
those produced by cancer metastasis to the bone marrow, sprue, 
fish tapeworm and certain lesions of the liver and pancreas. Cell 
size alone cannot be used as pathognomonic evidence in any anemia, 
hence its value is limited. However, the absence of macrocjdosis 
in a patient with anemia makes the diagnosis of pernicious anemia 
highly improbable. 

Conclusions. 1. The uncorrected color index represents the 
actual hemoglobin per cent reading (100 per cent as normal), over 
the percentage of red blood cells (5,000,000 being equivalent to 
100 per cent), disregarding such factors as sex and the various 
hemoglobin standards. 

, 2. Because of the wide range of normal red blood cell counts, 
5,000,000 cells per c.mm. may be u.sed as an average arbitrary 
standard. From 14 to 16 gm. of hemoglobin per 100 cc. of blood 
are suggested as a standard of normal. 

3. The average and serial color indexes in uncomplicated cases of 
pernicious anemia arc above 1 before treatment; those of the male 
scries arc higher than those of the female. 

4. Regardless of type of elfectivc treatment, the influence on the 
color index is the same; the average and serial color indexes remain 
above 1 for about 6 weeks after treatment is started, then become 
less than 1 . 
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5. In untreated and uncomplicated cases the lower the initial 
red blood cell count the higher the average color index. As the 
red cell count approaches the arbitrary normal following adequate 
treatment, the color index tends to approximate unity. Within the 
range of 4,000,000 to 5,000,000 red blood cells per c.mm. a level is 
reached at which the color index becomes 1 or less. 

6. A single color index determination is not always diagnostic in 
cases of pernicious anemia, as individual readings may be above or 
below 1 ; but during relajise the average color index is always above 
1 unless some complication is present. 

7. The color index may be influenced by .such complications as 
hemorrhage, chronic infections, glandular dystrophies and food 
deficiencies. 

8. The increase in the percentage of red blood cells larger than 
7.5 micra in early relapse, regardless of the severity of the anemia, 
may be used as a factor dift'erentiating pernicious anemia from 
secondary anemia. 

9. In untreated cases of pernicious anemia a high color index is 
always associated with a marked increase in the percentage of cells 
larger than 7.5 micra. 

10. The presence of ina'eased numbers of large cells in a blood 
film, regardless of the red blood cell count, is one of the earliest and 
most constant findings of the blood in beginning relapse in pernicious 
anemia. 
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I, GASTRIC SECRETION IN PREGNANCY AND THE PUERPERIUM. 
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(From the Thorndike Memorial Laboratory, Second and Fourth Medical Services 
(Harvard) of the Boston City Hospital; the Departments of Medicine 
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Recent studies have again emphasized the signifieance of dis- 
turbances of the gastro-intestinal tract in the pathogenesis of remote 
and systemic conditions.^ The pathogenesis of certain cases of 
deficiency disease has been found by many workers to lie in part 
in disordered intestinal conditions. The work of Castle and his 
associates^ has indicated that the absence from the gastric secre- 
tions of a ferment-like, substance is the main etiologic faetor in the 
development of Addisonian pernicious anemia. Recently Keefer, 
Yang and Huang^ have observed the influence of prolonged diar- 
rhea in the production of disturbances of nutrition and blood for-, 
mation, and Eusterman and O’Leary'^ have noted the effects of gas- 
tro-intestinal lesions in the etiology of certain cases of pellagra. 
The work of Mettier and Minot® suggests that the hydrogen-ion 
activity of the upper intestinal tract may be of great importance 
in the absorption or utilization of materials necessary for blood 
formation. 

These observations suggested to us that the study of the gastric 
secretions during the normal physiologic process of pregnaney might 
be of aid in determining the etiologic factors invol\'ed in the com- 
mon anemias of pregnancy. Study of the gastric secretions rather 
than of other measures of gastro-intestinal function was made 
because of the relative ease of securing repeated observations on 
the same individuals and because of the apparent importance of 
these secretions in the pathogenesis of certain disturbances of blood 
formation not associated with pregnancy. 

In this report only data on the gastric secretions will be presented; 
studies correlating hematopoiesis in the same individuals will be 
the subject of a separate communication. 

Literature. The few studies of gastric secretion during pregnancy 
that have been made are uniform in indicating a high incidence of 
diminished and absent free HCl. In none of these studies has his- 
tumin been employed when the usual test meal failed to stimulate 
the secretion of free HCl. Nakai," in 1925, reported the results of 
single gastric analyses on each of 1-1 pregnant women, in which he 
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found an average free acidity of 22 cc. N/lO acid per 100 cc. during 
the first half of pregnancy and 27 cc. during the last half, as com- 
pared to an average of 31 cc. found by other Japanese investigators 
in nonpregnant women. Ai-zt,^ employing a test meal of shredded 
wheat and water, during the first trimester of pregnancy, found 
gastric anacidity in 5 patients, and an average of 11 cc. in 13 others. 
In 6 patients observed during the last half of pregnancy he found 
an average free acidity of 15 cc. In a subsequent study® he found 
29 of 50 patients lacking free HCI during the first trimester of 
pregnancy, 6 of whom reexamined in the last trimester of pregnancy 
averaged 11 cc. Recently Mason*® reported 4 patients with gastric 
anacidity and 2 with an average of 8 cc. during the first trimester 
of pregnanc}^ 

Methods of Investigation. Following preliminarj’ observations of secre- 
torj- changes during pregnancy, 24 apparently normal women who reported 
for routine prenatal care were selected for studj'. Thej' ranged in age from 
20 to 3G j'ears (average, 27.6 years). Five were primipara;; 1 was pregnant 
for the fourteenth time; the average number of pregnancies was 4 per 
patient. Gastric anab’ses were performed at approximatelj’ monthb’ inter- 
vals during gestation and again 7 to 10 days after deli^•ery. A gastro- 
duodenal catheter with an external diameter of 4 mm. was uniformly 
employed, as producing less gagging than tubes with metal bulbs. All 
patients had abstained from food for 12 hours before examination. The 
tube, lubricated vitli mineral oil, was passed to the fundus of the stomach, 
the fasting contents removed, 50 cc. of 7 per cent eth}'! alcohol instillecl 
and extraction undertaken 20 and 40 minutes later. If no free HCI could 
be detected by Topfer’s reagent in am' of the 3 specimens, 0.3 mg.* of his- 
tamin hydrochlorid was then injected subcutaneously and extractions of 
gastric secretion made 20 and 40 minutes later. 

Alcohol was used routinely because of its freedom from the buffer action 
of the older tj^pe of test meals. It has been noted that the acidity of speci- 
mens folloMng the alcohol test meal is generall}' the same as or higher than 
those of bread or biscuit and water meals. As histamin, even in these 
small doses, is a more powerful stimulant than alcohol, its employment was 
limited to such patients as failed to secrete HCI after the alcohol test mc.al. 
In the histamin tests free HCI was either completely absent or present in 
subnormal amounts. 

In all, 142 gastric analyses were performed on the 24 patients. The 
quantity, character, hydrogen-ion activity, free HCI and total acidity of 
all specimens were determined. The pepsin content of the highest acid 
secretion was estimated bj' the method of Mctt.'- (The gastric juice was 
diluted with an equal quantity of water and titrated to pH 1.4.) I'rec 
and total acidity were titrated with Topfer’s solution and phenolphthalein, 
respectively. Hydrogen-ion activit.v was determined colorimctricnlly with 
Clark and Lub’s in'dicators.'* 

Results. In IS gastric analyses performed by the same technique 
on nonpregnant women the maximum free-acid concentration varied 
from 19 to 76 cc. N/10 acid per 100 cc. of gastric juice, with an 

• GomperU unci Cohen" have ."hown th.at 0.25 niK. of Iii.'?t.aniin i-i entirely nrleciuatB 
to provoke ii typical arid fecrctinn, ant! it.s iidminisfration is not nrcnmiianicyl oy 
as undesirable symptom.s as the lamer dores. 
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average of 38 cc. The peptic activity varied from 15 to 20 mm. 
digestion of egg albumen per day. Carlson^'* gives the composition 
of normal human gastric juice as containing from 40 to 50 cc. N/lO 
acid per 100 cc. Bloonifield and Keefer'^ have noted the con- 
stancy of acid secretion during repeated analyses in the same 
individual under basal conditions, using the same test stimulus. 

Eighteen of the 24 patients showed acid secretion below the 
normal range during most of the period of gestation. The 24 
patients were divided into four groups, according to the degree of 
reduction of acidity. The first group consisted of 3 patients who 
had a total and persistent post-histamin achlorhydria with no 
return of free acid after delivery. The maximum hydrogen-ion 
activity after histamin in this group was pH 7. Peptic activity of 
these patients’ gastric juice was of a low order, averaging 3.3 mm. 
digestion of egg albumen per day. 


Chart I. — Gastric Secretions of Patient 3.* 
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In the second group were 7 patients who during most of pregnancy 
secreted gastric juice with a free HCl concentration of less than 
10 cc. N/10 acid per 100 cc. after an alcohol test meal. The average 
maximum was 3.3 cc., with an average total acidity of 12 cc. and 
an average peptic activity of G.8 mm. per day. Five of these 
])atients on 18 analyses secreted no free HCl until after histamin 
had been injected, and 3 secreted no acid after histamin on one or 
more occasions. Of these 7, 2 showed a return to normal acid 
secretion and 3 secreted increased, although .still subnormal, amounts 

* Mnximum free IICl nnd total acidity after alcohol test meals. Following 
sulicutancoHs injection of 0.3 mg. histamin, 44. 38 .and 2G cc. of N/10 free HCl per 
100 cc. of gastric juice wore present on the 142d. 177th and 244th days, respectively, 
when no free HCl was found after alcohol test meals. (In this and suhscciucnt 
charts the day of delivery is arbitrarily set at 280.) 
voi.. ISt, NO, — NOVKMiir.n, 1932 23 
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of acid after delivery. Tlie analyses of Patient 3 (Table 1, Chart I) 
illustrate the secretions of a case typical of this group. For sim- 
plicitj' in presentation, only the maximum values obtained in any 
single gastric analysis are shown. 


Table 1. — Tvpes op Gastbic Sechetory Response Dobing Pbeonancv. 




i^fasamum 

Maximum 





freo nCI. 

total acidity. 

Xfnximum 

Pepsin, inm, ol 

Patient 

Day of 

— 


m ion 

PEC albumen 

No. 

prcenancy. 

^ itlun 40 mm. of alcohol 

acti\nty. 

disesled 



teat meal* 

cc. N/10 acid 

pH. 

per day. 



pet 100 cc. 



3 . . 

. . . 100 

7.0 

17.0 

2.4 

8,0 


142 

0.0* 

10. 0 

6.S 

S.O 


177 

0.0* 

7.5 

0.0 

4.0 


214 

2.5 

14.5 

2.S 

5.2 


244 

0.0* 

8.0 

5.4 

3.0 


Posl-partum 






. S 

32.0 

44.0 

1.4 

7.8 

4 . . 

. . . 103 

21.0 

50,0 

l.S 

5.0 


141 

11.5 

19.5 

2.0 

C.O 


20S 

12.0 

23.0 

l.S 

9.0 


243 

27.0 

33.5 

1.4 

10.5 


Post'partum 






10 

44.0 

52.0 

1.4 

IS.O 

2 

. . . 79 

45.0 

52.5 

1.4 

7.5 


112 

GO.O 

73.0 

1.4 

' 14,0 


143 

49.0 

03.0 

1.4 

12.0 


171 

50.0 

74.0 

1.4 

19.0 


201 

30.0 

41.0 

1.4 

14.0 


227 

30.5 

40.5 

1.4 

13.6 


253 

84. 0 

98. 0 

1.4 

10.0 


Post-partum 






10 

89.0 

97.0 

1.4 

23.0 


* Free HCl was present in the gastric secretions of tliis patient on tlieso tliree 
occasions following the injection of histamin. 


Eight patients, comprising the third group, secreted gastric 
juice with a free acid concentration of less than 20 cc. N/lO acid 
per 100 cc. after the alcohol test meal throughout most of the period 
of pregnancy. Their average maximum free HCl was 17.8 cc., 
average maximum total acidity 20.7 cc. and peptic activity 9 rnm. 
per day. Seven of these 8 patients secreted normal amounts of 
free acid within 10 days after parturition. Analyses of Patient 4 
(Table 1, Chart II) illustrate the gastric secretions of a patient 
characteristic of this group. 

Tlie remaining 6 patients, classed in the fourth grouj), secreted 
gastric juice after the alcohol meal which was within normal range 
throughout pregnancy, with an average maximum free HCl of 
34..') cc. N/10 acid per 100 cc., an average maximum total acidity 
of 4.5.9 cc. and an average peptic activity of 11 mm. <ligestion ])er 
day. After delivery 5 of these 0 patients showetl definitely increased 
gastric acidity with free HCl, varying from 50 to 90 cc. and averag- 
ing 71.4. Patient 2 (Table 1, Chart III) is a typical example of 
this group. 
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Seventeen of the 21 patients, who did not have persistent anacidity 
secreted much greater amounts of acid after deliver^’- than they had 


CuAHT II.— Gastoic Secr-etions of Patient 4, Foleowing Alcohol Test Meam. 
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Chart III.— Gastric Secretions of Patient 2, Following Alcohol Test Meals. 



during pregnancy. Since these women were not studied before 
pregnancy, the condition after pregnancy has lieen taken as prohnhhj 
representative of the gastric secretion before pregnancy. In a few 
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cases normal acid values were noted early in pregnancy and a 
number showed a tendency to secrete more acid in the last month 
than in the earlier months of gestation (Charts 11 and III). 

A composite curve is shown in Chart IV, giving the data for the 
21 patients who did not have total anacidity. Although not as 
significant as the individual curves, certain points may be noted. 
There is a 50 per cent decline in maximum free acidity from the 
third month to the sixth month of gestation with a rise in the last 
month to the level observed in the third month. Tlie gastric juice 
after delivery contains three times as much free acid as during the 
sixth month and double the quantity secreted during the major 
portion of pregnancy. 


Chart 1A'. — Composite Curve or Gastric Secretion's Following Alcohol 
Test Meals of 21 Women During and After Pregnanct. 



The curve for total acidity follows in general the curve for free 
acid which roughly parallels that for the concentration of peptic 
enzyme. 

Discussion. It is a matter of common knowledge that symptoms 
referable to the upper gastro-intcstinal tract are among the most 
frequent complications of pregnancy. The mechanism of these 
conditions has never been clearly understood, although recently 
Alvarez and Hosoi'*^ have studicfl the intc.stinal tract of jiregnant 
rabbits and have found that the gradient of irritability was flattened 
in some and reversed in others, and that the rate of rhythmic con- 
traction Avas generally .slowed. The investigations of Nakai and 
Arzt previously mentioned, together with the data here jircsenteil. 
indicate that there is a decreased secretory power of the gastric 
mucosa during pregnancy. The nature of the mechanism respons- 
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ible for this diminution remains obscure. In the nonpregnant 
individual it is known that fever/’ injections of foreign protein^® 
and artificial tropical climate'® will depress gastric function. A 
group of investigators in India®® has compared the fasting gastric 
contents of vegetarian Hindus and of meat-eaters, without detect- 
ing any difference between the two. Low chlorid diets have been 
found to have no influence upon the gastric secretion until late 
stages of inanition.'"* 

In our studies no correlation could be obtained between reduction 
in gastric acidity and the age of the patients, nor did the number 
of previous pregnancies appear to be of significance. 

Although mucus can diminish titratable free acid, the absence 
of correlation between the amount of mucus present and the free 
acidity of the specimens, together with the low total acidities 
observed, indicate that mucus played no role in the production of 
the abnormally low quantities of free acid observed in the gastric 
contents during pregnancy. 

It is known that the regurgitation of duodenal contents may 
neutralize free acid secreted in the stomach. The absence of bile 
in almost all of the specimens obtained is evidence against this 
being a factor in the results observed. Moreover, peptic enzyme 
values were fairly well correlated with acidity values, suggesting 
that neutralization from either duodenal contents or mucus was 
not involved. 

From these data it appears that a majority of pregnant women 
have a significant reduction in the free liCl and total acidity of 
their gastric juice, accompanied by a parallel reduction in ferment 
content and hydrogen-ion activity. All but 1 of the 6 patients 
who ha'd an apparently normal gastric juice during pregnancy had 
an increased gastric acidity post-partum, suggesting that they also 
had a reduction of gastric acidity during pregnancy. It is apparent 
that, unlike the constancy of gastric secretions in repeated analyses 
upon the same subject noted in nonpregnant individuals,'^ wide 
variations occur during the course of pregnancy. No correlation 
between these variations and citlier morning siclmess or vomiting 
late in pregnancy could be determined. 

The importance of altered gastric function that occurs in preg- 
nancy is a matter for consideration from various points of view. 
Its role in inhibiting optimal nutrition may be important, also its 
possible relation to blood formation as discussed in the following 
paper. 

Summary. ] . Gastric analyses (142) made upon 24 women dur- 
ing pregnancy and the puerperium showed that 75 ]ier cent of the 
jiaticnts did not secrete noi’mal amounts of free HCl or pepsin 
during more than half of the period of ])regnancy. 

2. Excluding .4 patients who had pensistent achlorhydria even 
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after histamin injection, SO per cent of the patients secreted higher 
concentrations of HCl in the gastric juice after delivery than during 
pregnancy; the secretion during the puerperium being approxi- 
mately 3 times as great as that during the sixth month of gestation. 


It is a pleasure to acknowledge our indebtedness to the \'isitiDg surgeons and 
house staff of the Obstetrical Service of the Boston City Hospital, through whose 
cooperation this study was made possible. 
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STUDIES OF ANEMIA IN PREGNANCY. 

n. The Relationship of Dietary Deficiency and Gastric 

• Secretion to Blood Formation During Pregnancy. 

By ]\Lvurice B. Strauss, M.D., 

AND 

William B. Castle, M.D., 

BOSTON, MASS. 

(From the Tliorndikc Memorial Lalwratory, Second and Fourth Medical Services 
(Harvard) of the Boston City Hospital; the Departments of Medicine 
and Tropical Medicine, Harvard Medical School.) 

The occurrence of anemia during the progress of pregnancy has 
long been a matter of common observation. Bland, Goldstein and 
First! have recently reviewed the literature and published a bibliog- 
raphy of 56 references up to 1929. Since then several other papers 
have appeared.^"!® A. survey of the literature suggests a number 
of hypothetic causes of this anemia, but fails to reveal evidence 
confirming any one of them. It has been well established that the 
anemia is most marked in the early part of the last trimester of 
pregnancy, and that there is some slight tendency to spontaneous 
recovery in the last month or two immediately preceding delivery. 
The absence of correlation between the degree of the anemia and 
the age, parity or blood pressure of the patients has been noted.! 
Focal infection, toxemia and syphilis have not been found to play 
a significant role.! 

In the absence of a satisfactory explanation for the reduction 
in both erythrocji;es and hemoglobin Biese phenomena have been 
termed “physiologic anemia of pregnancy” and considered normal. 
Marked degrees of this physiologic anemia of pregnancy resemble 
the anemias associated with gastro-intestinal disturbances, poor 
diet and chronic blood loss. An investigation of these three factors 
in 22 pregnant women without demonstrable disease, who applied 
for routine prenatal care, was, therefore, made in order to throw 
light upon the mechanism of anemia in pregnancy. 

Methods. Complete measurement of gastro-intestinal function should 
include a study, not only of the contents, but also of all of the known enzjTnes, 
and those of the accessory glandular organs, as well as observations on the 
absorptive capacity and motility of the bowel. Tlie difficulty of such a 
task led us to choose a measure of gastric secretory function which could 
easily be determined at monthly intervals and might serve as an index of 
general gastro-intestinal function, namely, the ability of the stomach to 
secrete acid. Previous studies*! have shown that, while defects of gastric 
secretion may occasionally be present without disturbance of acid secretion, 
in general a fair degree of correlation exists between the latter and other 
gastric secretory functions. Gastric analyses were performed at monthly 
intervals and after delivery as described in the preceding paper.’^ 
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Tlie clcterniination of a patient’s diet over a period of years requires 
painstaking inquiry, ljut it was found possible to formulate a fairly definite 
concept of the patient’s dietary habits from repeated and careful question- 
ing. Careful histories were taken of the usual food intake of these patients 
for the j'ears before and during pregnane}', and notes made of any disturb- 
ances during pregnancy, such as nausea or vomiting, wliich might interfere 
with the diet, either as to quality or quantity. The diets of none of the 
22 patients were found defective in total calories, as ei'idenced b}' the 
description of the diets themselves and as inferred from the normal gain 
in weight exhibited by all. In no instance was there any apparent fat, 
carbohydrate or vitamin deficiency. Wide variations, however, occurred 
in the consumption of protein foods, fruits and green vegetables. The 
range e.vtended from 1 patient who ate no meat, fish or eggs throughout 
pregnancy, and fruit and vegetables not more than once a week during 
and before pregnancy, to a patient who ate meat, fruit, vegetables and eggs 
twice daily. For purposes of classification, any patient who ate meat, 
fruit and vegetables less than three times a week was considered to have a 
poor diet, and the remainder considered to have a reasonably suitable diet, 
although probably few partook of diets that could be considered optimal. 
Most of these individuals ate meat, fruit and a vegetable at least once daily. 
The outstanding characteristic of the poor diets was the lack of iron and 
related mineral salts and the low' protein intake. 

To eliminate the effects of blood loss no patient giving a history of 
hemorrhage of any kind or menorrhagia w'as studied. How'ever, since the 
fetal blood and muscle pigment-building materials are derived entirely 
from the maternal organism, it is conceiA'able that repeated pregnancies 
might produce the same effects as chronic blood loss. \Wnle it is possible 
also that the normal bleeding at delivery, if repeated many times, might 
represent chronic blood loss. Yet; if eitlier of these possibilities is true 
there should be some correlation betw'cen the blood level and the number 
of pregnancies. 

The blood w'as examined every month until the last month of pregnancy, 
then ever}’ 2 weeks until delii'cr}’, and on the first day after dclii'er}’, on the 
fifth or sixth, on the eighth to tenth day, and again 3 months after parturi- 
tion. All determinations were made upon venous blood uniformly draw’ll 
without stasis from the antecubital vein. The diluting pipettes and count- 
ing chambers used w’erc certified by the U. S. llureau of Standards. The 
hemoglobin w’as deternuned b}' the Sahli method, w’ith tubes calibrated so 
that 100 per cent equalled 15.G grams of hcmoglobiu per 100 cc. of blood. 

To determine the average ranges of the hemoglobin and erythrocyte 
concentration during and after jiregnancy, and to furnish sufficient data 
to correlate blood levels with age and parity of the patients, 200 blood 
examinations were made upon an unselcctcd group of 200 jiregnant w’oinen, 
distributed equally in tlie last S months of pregnancy, 1 and 10 days ]K).st- 
partum. 

Results. Two of the jiatients who were follow’ed throughout 
pregnancy were definitely anemic when first seen. Hie remaining 
20 were divided into four groups, nic patients of the finst tliree 
groups all had good diets. 

Nine jiatients composed the first group and had throughout 
jiregnancy l.o ec. or more X/10 free IICl jier 100 cc. of gastric juice.'’ 
The o patients in the second group had Ic.s.s than this amount, and 
the 3 in the third group had total achlorhydria (f. c.. after injection 
of histamin). lliere were o jiatients in the fourth group, all of 
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whom had poor diets and less than 15 cc. of N/10 free HCl per 
100 ce. of gastrie juice. 

The hemoglobin determinations on Group I, comprising the 
9 patients whose gastric secretion contain 15 cc. or more N/10 
HCl throughout most of pregnancy and who ate adequate diets, 
are shown in Chart I. Only 1 of these patients had below 60 per 
cent of hemoglobin at any time during pregnancy. The average 
difference between the highest and lowest determination in any 
month in this group w'as less than 14 per cent. Within 10 days after 
delivery all but 1 patient had betAveen 73 and 84 per cent of hemo- 
globin. No significant change w'as found 3 months later. The 
average hemoglobin curve for this group (Chart IV) show'ed a 5 
per cent loss from the third month of pregnancy to the tenth day 
post-partum. 

Chart II represents the hemoglobin determinations on the second 
group composed of the 3 patients with less than 15 cc. of N/10 free 
HCl w’ho had satisfactory diets. One of these patients had had an 
exceptionally good diet* tlnoughout pregnancy and showed a hemo- 
globin curve w'hich corresponded to the curves of the first group. 
The other 2, wdio took the average diet, had hemoglobins of 63 
and 70 per cent, respectively, 10 days post-partum. Both had 
below 60 per cent during part or all of the third trimester of preg- 
nancy. An average loss of 9 per cent hemoglobin occurred betw^een 
the third month of pregnancy and the tenth day post-partum. 

The third group of 3 patients had a total achlorhydria (after 
histamin injection) and had diets which were considered comparable 
to those of the individuals comprising the first two groups. The 
curves representing their hemoglobin determinations (Chart II) 
show' low' points of 58, 56 and 47 per cent during pregnancy, levels 
of 64, 63 and 59 per cent 10 days post-partum and no subsequent 
improvement 3 months later. The average loss of hemoglobin in 
this group during pregnancy \Yas 18 per cent. 

The 5 patients in Group IV had less than 15 cc. of N/10 free HCl, 
and took distinctly unsatisfactory diets. The low points reached 
by the hemoglobin during pregnancy (Chart HI) were 48, 55, 58 and 
61 per cent, respectively, with a return to an average of 69 per cent 
10 days after delivery without further change of significance within 
the next 3 weeks. Tlie average loss in this group was 14 per cent 
of hemoglobin. 

For comjiarison, the average curves of 3 of the groups have been 
plotted in Chart IV. (Group II has such a wide disper-sion in 
hemoglobin values for the 3 cases as to make an average curve of 
little significance.) All 3 groups recorded in Chart IV had an 
average hemoglobin of SO per cent in the third month of pregnancy. 
Cntil the end of the sixth month there was less than 5 per cent varia- 

* Eku!!. -2 daily; meal, twiee daily; frviit. 2 to 3 times daily; 3 to -1 helpings of 
vegetables daily. 


PEnCENTAGC OF HEMOCLOnifl 
100*/. - tsecH. 
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tion between them. However, in tbe last trimester the group of 
9 patients with good diets and more than 15 cc. N/10 free HCI 
showed a slight gain of hemoglobin, w^hereas both the group with 
achlorhydria and the group wdth poor diet continued to decline, the 
former to a slightly greater degree than the latter. Ten days post- 


CiiAiiT IV. — AnmiMETic Average Hemoglobin Curves of 17 Pregnant W omen 
Grouped According to Diet Taken and Amount op Gastric Hydrochloric 
- Acid. 



Chart V. — Hemoglobin Determinations of 2 Pregnant W'omen Distinctly 
Anemic at the Onset of Pregnancy, 1 taking a Poor Diet, the Other a 
Good Diet, 
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partum the hemoglobin of the first group averaged 76 per cent, of 
the grou]) with poor diet 69 per cent, and of the group with achlor- 
hydria 62 per cent. Three months later no significant changes had 
occurred, and the latter two groups continued to have on the average 
less than 70 per cent of hemoglobin. 
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Data for tlie 2 cases (1 1 and 24), which were distinctly anemic 
when first seen early in pregnancy, are shown separately in Chart V. 
Both patients had taken inadequate diets throughout their lives. 
Both had gastric acidity during pregnancy of less than 15 cc. N/10 
free liCl. Patient 24, however, began at the onset of pregnancy to 
eat much meat, fruit and green vegetables, and continued to do so. 
Patient 11 continued with her previous very unsatisfactory diet 
tliroughout pregnancy and thereafter. During tlie first 5 months 
of pregnancy, 3 separate hemoglobin examinations of each of the 
2 patients showed a maximum dift’erence of 6 per cent. During the 
last 4 months a progressive divergence of the curves occurred, so 
that in the first week post-partum the patient who had taken a 
good diet during pregnancy had a hemoglobin of CO per cent, whereas 
the second patient’s hemoglobin was 20 per cent lower. Three 
months later tliis difference was maintained. 

These data show that of the S groups of patients who took the better 
diets the average hemoglobin loss in pregnancy was 5 per cent for the 
group with higher gastric acidity, 9 per cent for the group with low 
acidity and IS per cent for the group with total achlorhydria. For the 
group of patients with both low acidity and inadequate diets the hemo- 
globin loss ^vas 14 per cent. 

Tlie er.N'throcj'te counts of the 20 patients followed througliout 
pregnancy and the 200 isolated counts made upon different subjects 
in the various months of pregnancy (Chart ^T) show no essential 
difference in the general distribution of the two groups or in their 
arithmetic average curves. This was considered presumptive e\’i- 
dence that the blood changes of the smaller group were fairly tj-jiical 
of those of pregnant women generally. The data presented in 
Chart VI show a difference of about 2 million red blood cells per 
c.mni. between the highest and lowest counts in any 1 month. 
Hence, the average curve, with its maximum variation of O.S million 
cells per c.mra., has little claim to validity upon statistical grounds. 
However, since the 20 individual curves of separate subjects all 
follow the same general contour, it is simpler to present only the 
average curves. It will be noticed that a steady decline of crNlhro- 
cytes occurred, with the lowest counts usually at the end of the 
second trimester. There was then an average increase of 0.25 mil- 
lion cells per c.mm. in the last trimester and within a week after 
delivery the number of erjlhrocytes suddenly incrcascrl about 
0.5 million to an average of 4,5 million per c.mm. 

Tlie results of 200 hemoglobin determinations throughout jireg- 
nancy and after delivery show (Chart ATI) an average variation of 
30 per cent between high and low values in any 1 month. The 
average curve is presentcrl for comparison with the curves of 
Charts I and IV. It shows a progressive decline during the first 
2 trimesters of pregnancy followcil by a rather stationary cour.'^e 
until delivery and then a sudden gain of 5 per cent, dliese curves 
are in I'ssential agreement with tho.se of Kiilmel.'* 
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Chart VI.— EnYTiihocYTE Counts on 200 Different Women in Different 
Months of Pregnancy and in the -Pderperium (Open Circles) and 220 
Erythrocyte Count’s on 20 Patients Throughout Pregnancy and After 
(Solid Dots). The Arithmetic Average Curve of the Open Circles Is 
Shown by the Solid Line; of the Solid Dots by the Broken Line. 



Chart VII.— Hemoglobin Determinations on 200 Women in Different Months 
OF Pregnancy and in the Puerperiu.m. 
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Correlating the erythrocyte counts and hemoglobin determina- 
tions with the number of pregnancies and with the age of the patient, 
the averages for the patients in their third to fourteenth pregnancy 
were found to be the same as in those having their first or second 
child. Tlie average age of all of the patients was 26 years; the 
average erj'throcj'te and hemoglobin concentration of the patients 
26 years of age or over was the same as for those below 26 years. 

Discussion. Tlie data obtained from the examination of the blood 
of 200 women in the different months of pregnancy serve to illus- 
trate the wide variations which may occur at any one time in 
pregnancy. The similarity of distribution of points representing 
the small group of patients followed from month to month, and 
those of the larger group of 200 cases, indieates that the small 
group was a fair sample of all pregnant women attending the Out- 
Patient Department. Further, the entire absence of correlation 
between age or parity and blood levels rules out the possible etio- 
logic infiue'nce of these factors in producing variations in the degree 
of anemia in pregnancy. 

Since the average curve for erjdhrocytes during pregnancy is 
roughly tj'pical of the individual curves, the significance of the 
changes may properly be discussed. The most striking feature was 
the gain of approximately 500,000 mature red blood cells per c.mm. 
within 1 week after parturition. The rapidity of this gain is evi- 
dence that it is not entirely the result of increased blood formation. 
The question arises as to whether it is not merely an increased con- 
centration due to a loss of plasma. The effect of dehydration in 
producing a concentration of the cellular elements of the blood is 
well known. Keith, Rowntree and Geraghty'^ have found that 
the average blood volume of women decreases 1100 cc. -within 7 to 
10 days after delivery. Only 300 cc. of this decrease may be 
ascribed to bleeding during parturition, the remaining SOO cc. 
representing loss of plasma volume. Their studies of whole blood 
and plasma volume corroborate the fact that it is chiefly the plasma 
volume which is reduced. This reduction in plasma without change 
in cells must affect the concentration of the cells according to the 
formula : 

Post-partum crytlirocj'te concentration = 


anto-partum crj-throcytc concentration X 


ante-partum 
blood volume 
post'partuni 
blood volume 


Substituting our data for ante-partum erythrocyte concentration 
and the quoted figures for blood volume: 

Post-partum erythrocyte concentration «= 

•S.OoO.OOO X d.fiSO.OOO crythrocvtca jx'r c.mm. 

o.OiG 

which corresponds closely to our obscrvcxl values ])ost-partinn. 
Hence, it is reasonable to believe that the return of erythrocytes to 
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normal levels post-partum was due largely to a return of the blood 
volume to normal amounts and, conversely, that the decrease in 
erythrocyte concentration observed in the first six months of preg- 
nancy was mainly due to the increasing blood volume. That the 
increase of plasma volume does occur in the first half of pregnancy 
rather than later is evidenced by the work of Bohnen and Borr- 
mann.i^ However, carefully correlated studies of blood volume and 
cell concentration must be performed before this hypothesis can 
be accepted. 

Two other theories may be mentioned at this point. The first, 
that a toxic hemolysin is produced by the fetus or placenta, 
is unsound, since there is no evidence that such a factor exists or 
that -there is increased hemolysis under the conditions of normal 
pregnancy. The second, that toxic inhibition of the bone marrow 
occurs, lacks, in the first place, evidence for the existence of a toxin; 
second, evidence of inhibition of the leukoeytes^® such as is found 
in other types of toxic action on the bone marrow; and third, 
evidence that the hemoglobin returns to normal during the 3 months 
after delivery when the toxic factor should no longer be present. 

Assuming that the changes occurring in hemoglobin and erythro- 
cyte concentration during the first half of pregnancy and in the 
week post-partum are due to plasma volume changes, it is to be 
observed that the actual differences in hemoglobin concentration 
in difl’erent patients manifest themselves during the last half of 
pregnancy. This is the period during which the fetus is laying 
down its chief supply of blood-building materials,”®-^''-^ which must 
/ of necessity be derived from the maternal organism. In this 
respect it is significant that the babies of the 22 women studied 
all had normal erythrocyte counts and hemoglobin values. A 
reasonable hj’pothesis would thus be that the cause of anemia 
beyond a degree attributed to alteration of plasma volume in the 
mother lies in an inadequate supply of these building materials to 
meet both the fetal and the maternal demand. 

In the absence of complications such as hemorrhage the factors 
that may reasonably be considered to influence the maternal supply 
of hemoglobin building materials are two: (1) The amount of such 
material taken in as food; (2) the absorption of such material after 
ingestion, or utilization after absorption. Studying the 20 cases 
from the point of view of food intake and of gastric acidity (as a 
measure of gastro-intestinal function*'’), there were 9 patients with 
both of these factors normal. In these patients no significant 
anemia occurred. 

Of the 3 patients with a normal diet but with total achlorhydria, 
on the other hand, all developed a moderatel\' severe grade of 
anemia during pregnancy, and 10 days post-partum their average 
hemoglobin was 62 per cent as compared to 76 per cent for Grouj:) ! 
mentioned above. The 5 patients who had poor diets and moderate 
reduction in gastric acidity showed the development of moderate 
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anemia with an average 10-(lay post-partum hemoglobin of b9 jicr 
cent. ^ Two patients witli moderate reduction in gastric acidity, 
and diet.s as satisfactory as commonly taken, showed less anemia 
than those individuals with poor diets, and, furthermore, during the 
first 3 months iiost-partum, when their gastric juice had returned to 
normal, they had a progressive gain in hemoglobin. A third jiatient 
who had an unusually satisfactory diet, failed to develop any 
appreciable anemia. 

The existence of anemia prior to the beginning of jiregnanoy 
apparently need not condition anemia of greater degree during 
liregnancy. This is illustrated by the course of the 2 jjatients 
mentioned above, both of whom had a moderate anemia associated 
with inadequate diets before they became pregnant. The one who 
continued to eat poorly became severely anemic during jiregnancy 
while the other, who ate well from the beginning of pregnancy, 
actually gained hemoglobin during the course of her pregnancy. 

Tlie anemia of these pregnant women thus difi'ered in no dis- 
tinctive way from anemia associated witli chronic blood loss, poor 
diet or gastric anacidity. In these patients the demands of the 
fetus for hemoglobin-building materials represented blood loss just 
as definitely as would menorrhagia, and pregnancy depressed the 
gastric acidity even in those patients who later showed normal 
values. The type of dietary deficiency (low intake of protein, iron 
and perhaps other metals) encountered in some of these patients 
with anemia is the same as that noted by hlctticr and hlinot,-'’ 
and others in patients with hypochromic anemia, and the r6le of 
gastric anacidity in the production of this type of anemia has been 
repeatedly emphasized In short, then, in pregnancy the 
combination of the loss of blood-building materials to the baby, 
the lowering of the gastric acidity and, in many cases, the alteration 
of the diet of the jiatient, jmoduces anemia by the .same mechanisms 
that produce similar types of anemia in the nonpregnant individual. 

Conclusions. 1. Anemia in pregnancy (reduction in the Mai 
hemoglobin. content of the mother’s blood) occurs during the last 
trimc.stcr of pregnancy when the fetus draws upon the maternal 
organism for blood-building, muscle-building and storage matcriiils 
and is found only in those jiatients who have had for a considcndilc 
time a defective diet or dietary deficiencies conditioned by gastric 
anacidity or rclatcfl gastro-intestinal disturbances. 

2. llie “ ph.vsiologic ” reduction of erythrocytes during jircgnancy 
is ])rol)ably due to hydremia and is not a tnie anemia. 

3. Thc-se observations suggest the importance of an ojjtimal diet 
and one e.speciall.v rich in ]>roteins and iron-Cfintaining foods for the 
prevention of anemia in pregnancy. 

It is !> nlottfiirc to HrI.iiowlixlKe our in(IchtpdiiP.'‘.H lo tin' MirKtNjii" 

fOiR o( the Omtctricrvl Service of the Horton City llospitnl. tliroiijtli "liore 
CDofierKtion thir fludy w.ir jn.'ide 

Tltc tcflmicnl work on tlic IiUkkI cliiclly iicrformcd by Mir.i M.'iriPirct Lv:iri' 
:tiul Mirr E;ir.'iU''tIi Kitic. 
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of Pediatrics of tho Jewish Hospital of Brooklyn.) 

It is generally believed that tlie presenee of sickle cells in tlie blood 
occurs only in tlie negro race or in those witli an admixture of negro 
blood. This belief is based on reports of numerous examinations 
for sickle cells in tlie bloods of both colored and white persons eitlier 
normal or diseased. The incidence of tlie sickling trait among 
unsclected negroes seems to be about 7 per cent, as determined by 
averaging the various figures by writers on the subject. 

Sickling of tlie red blood cells or sicklemia (a term used to desig- 
nate such a condition of the blood) is not in itself a manifestation of 
disease, since it can be found in perfectly healtliy individuals who 
never have had anemia. It is a constitutional abnormality of the 
erytlirocytes, probably traceable to a defect in tlicir formation in the 
bone-marrow. The trait, which is hereditary and transmitted as a 
dominant character, according to the Mendelian law, is manifested 
by tlie transformation of normal round red cells into crescentic or 
sickle-like structures with pointed or filamentous ends. This trans- 
formation is best observed in a sealed wet preparation, wherein 
the process progressh'cly increases in degree with tlie passage of 
time, until a maximum for a particular case has been reached. After 
the lapse of a certain period of time, varying from several days to 
2 weeks, the distorted cells in the wet preparations usually return 
to tlieir original round appearance. At any time during the period 
of sickling the aft’ccted cells may revert to their normal shape if the 
cover slip be removed from the wet preparation. ’iMicn the jirocc-ss 
of sickling is incomplete, tlie cells appear shaped like oat or caraway 
seeds. Stained blood smears may show no characteristic sickling, 
or may show it in slight and often inconiplctc degree; rarely do tliey 
show the sickling to the degree seen in corresponding sealed wet 
])reparations. 

In a small proportion of cases with sicklemia the affected red 
blood cells are attacked and destroyed by the cells of tlie reticulo- 
endothelial system, especially by tliosc of the spleen; and a hemo- 
lytic t.\7)e of anemia results. The term “sickle-cell anemia’’ is 
a])plicd to this form of anemia. Although Herrick* in 1010 was the 
first to rcjKjrt the presence of sickle cells in a case of severe anemia, 
it is to Sydenstrieker-'’ and to I luck* that we owe most 6f our knowl- 



Fig. 1. — Patient’s blood in a sealed wet preparation after 24 hours. (X'o. KISIOIJ.) 
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edge of sickle-cell anemia as a clinical entity. Comprehensive 
reviews of tlie subject have been published by Graham and McCarty^ 
and by Steinberg.® 

The marked resemblance of sickle-cell anemia to congenital 
hemolytic icterus has been noted by a majority of writers on the 
subject. Among the important differences, aside from the sickling 
of the red blood cells, are the existence of macrocytosis in the stained 
smears and an increased resistance of the erythrocytes to hypotonic 
salt solution in sickle-cell anemia, whereas in congenital hemolytic 
icterus there is microcytosis and a decreased resistance. These 
differences proved to be of utmost value in the recognition of the 
case of sickle-cell anemia reported in this paper. 

From the ethnologic view-point there is great interest in the ques- 
tion as to whether sickle cells ever occur in white persons in whom 
there is no suspicion of admixture of negro blood. In the literature 
there is much confusion on this point, which is chiefly one to mis- 
taking other deformities of the red blood cells for sickling or to a 
strong suspicion of admixture of negro blood in cases with true 
siclding. 

Analysis of the literature with these possibilities in mind has 
resulted in the elimination of most of the cases from the category of 
sickle-cell anemia in a white person. 

The first report of sickle-cell anemia in a white person is tliat of 
Castana'^ in 1925. In eliminating this case there are several points 
to be considered. In the first place, there are no illustrations. Sec- 
ond, tliQre is no mention of the behavior of the patient’s red cells in 
sealed wet preparations, an essential test in determining sickling. 
Third, and most important, is the fact that Castana's description 
of tlie semilunar or sickle-like gigantocytes and his references to 
these cells by otlier authors definitely identify them as “corps en 
demi-Iune” of the French. Such cells represent degenerative ery- 
throcj'tes and not true sickle cells. More recently they have been 
described by Schilling® and by Lambin and Leto.® 

In 1926 a second case of siclde-cell anemia in a white person was 
reported by Archibald.^® This was a tjq^ical case of sickle-cell 
anemia, illustrated by convincing photographs, in an Arab boy, 
aged 2 years, a native of the Sudan, Africa. The parents were both 
Arabs, and their blood showed no evidence of sickling. Nothing 
is stated of the possible presence of negro blood in the family tree, 
nor is any mention made regarding the appearance of the features 
of the patient or of his parents. Since the residence of the patient 
is in a region where tlie inliabitants are predominantly negro and 
where interbreeding is notoriously common, the probability of an 
admixture of negro blood in this case is very strong. For this 
reason tliis case cannot be regarded strictly as one of sickle-cell 
anemia in a white person who is free of tlie suspicion of an admix- 
ture of negro blood. 
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The third c.nse, reported liy Stewart," was in an ajiiiarently white 
child, aged 6 years, with the facial characteristics of a negro— feat- 
ures of an octaroon, kinkj* hair, tliick lips, and a flattened nose. 
The father was a healthy white man with no sickling in his blood 
and without any negro characters. The mother, who showed sickle 
cells in her blood, although considered a white person by her neigh- 
bors, had a dark skin and tlie features of a Cuban, and was of Cuban 
de.scent. It is well Icnown that Cuba is a violent melting pot, with 
the negro the predominant type. Moreover, tlie family lived in a 
district bordering on the colored section. For these reasons this 
case also cannot be regarded strictlj' as within the category of 
sickle-cell anemia in a white person. 

In 1927 Lawrence'- reported elliptical and sickle-shaped erjiJiro- 
cytes in the blood of 6 white patients, and believed he was dealing 
with the sickle-cell trait. The photomicrographs, however, showed 
not the morphologic characteristics of true sickle cells, but a peculiar 
anomaly of the erytlirocytes, wherein the latter have a constant 
elliptical form. In a later paper'" Lawrence included the above cases 
as examples of the presence in the blood of elliptical erythrocytes 
and not of sickle cells. 

In 1929 Cooley and Lee'-' reported a case of sickle-cell anemia in 
a white child of Greek descent. The description of the case and the 
photographs of the blood are convincing. This case we regard as 
the first one of sickle-cell anemia in a white person, in wliom no 
reasonable suspicion can be raised of an admixture of negro blood. 

In 1931 Sights and Simon'" described a case of erythrocytic 
sickling with anemia in a white native American of Scotch-Irish 
parentage. The absence of a racial and geographical study of other 
members of the patient’s family to e.xcludc the jiossible admixture 
of negro blood decreases considerably the value of this case from an 
ethnologic viewpoint. 

The following case is considered the third one of sickle-cell anemia 
in a white person where no evidence of admixture of negro blood can 
be discovered. 

Case Keport. Y. (Xo, 13S193), a boy, aged 9 ycar.>, wa.s admitted 
to the .Tewish Ho.spital on April 9, 1931, on tlie service of Dr. B. Kramer. 
His chief comjdaint was intermittent attacks of abdomin.'il pain for the 
j)ast .0 years. 

Fdvnh/ llhlory. The father, who died 5 years ago, was born in the town 
of Beggio, Calabria, which is in southern Italy, where his f.amily lived for 
generations and where negroes are unknown. A brother of his, who.^c blood 
shows no sickle cells, is certain that his p.arcnts and grandparents had no 
negro features. The mother of the p.atient, whose blood ,«how.s .sickle cells 
and who as a child was anemic and in poor health, was born in the bnitt'd 
btates, where she has lived her entire life, t'he has a muddy com])lex!on, 
but she has no features suggestive t)f the negro. She has 2 children, f>f whom 
1 is the patient. The other child is a girl, aged 12 years, who has no feature 
suggestive of the negro and has sickle cells in her blood. The motiicr has 
3 si'ters and several brothers, none of whoTii show.* anything s.iigge-tive o. 



Tablk 1.— Blood Studies in the Case op Sickle-cell Anemia in a White Child. 
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Hemauks. — No sickle colls found in any of the smears; a, after an attack of abdominal pain; b, after a particularly severe attack of abdominal 
pain with cyanosis; r, before subcutaneous administration of 7 minims of adrenalin (1 to 1000) ; d, 15 minutes after administration of adrenalin. 
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the colored race. One of her sisters siiows the sickling trait to a moderate 
degree. 

_ Tlie mother’s parents and her forbears for generations were born and 
lived in Capbona, a toM-n in Calabria, Ital}-. Here there has always been 
a strict social custom against intermarriage with other races. Negroes are 
unknown in tiiis region; and in this connection it is interesting to note that 
the grandmother of the patient never saw a negro until she came to the 
United States at the age of about 25. The grandmother, who also shows 
sickle cells in her blood, was married in her native town, but gave birth to 
the patient’s mother in the United States. She recalls lier parents and 
grandparents on the paternal and maternal sides verj’ well, and declares 
that the}' were all wliite in color, being even fairer in skin than the average 
Italian, and that they showed none of the facial characteristics of the negro 
race. I3y her appearance she certainly bears out this statement. Her hus- 
band, the grandfather of the patient, died several years ago of an unknown 
illness (see pedigree chart). 

Past History, Negative. 



Chart I. — ^Family tree of p.aticnt, of which five generations c.an bo recalled by 
its oldest liHng member and of which three generations show the sickling trait. 
Squares indicates males; circles, females. Black S3'mbols indicate those with the 
sickling trait; sj-mbols with cross inside represent negative c-vatninations of blood 
for sickling; clc-ar sj-mbols indicate no examination of blood for sickling; siunb-ols 
containing the letter D indicate dead persons. Numbers represent the generations. 


Present Illness. Five years ago patient began to have attacks of severe 
abdominal pain, especially in the left upjter quadrant, associated with 
inability to move the bowels but with no nausea or vomiting. The jt.ain 
would persist for about 2 days, and then after a bowel movement it would 
disappear. These attacks recurred at interx'als of 1 to 2 mouths at first, but 
later they increased in frequency, coming at intervals of 1 to 2 weeks. In 
the more recent attacks the pain was accompanied by fever. For the jwst 
year, weakness and profuse sweats have been noted. 

Physical Examination. The patient showed no evidence of any negroid 
feature. There w.as a slight suggestion of a Mongoloid confonnation of the 
eyes. The skin was a muddy yellowish color, and the mucou.s membranes 
were pale. The tonsils were small, buried, and apparently diseased. There 
wis slight enlargement of the submaxillary and posterior cmdcal Ivnnph 
nodes on each side; the other superficial Ijanph nodes were p.alpable hut 
very small. There was a systolic blowing murmur over the pn'cordiuni. 
transmitted to the left axilla. The blood pressure was 102/00. Abdomma! 
examination revealed an enlarged spleen, reaching tlurc-e fingers breadtii 
below the costal margin in the left nipple line. The liver edge was felt one 
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finger's breadth below the costal margin in the right nipple line. The 
extremities showed no ulcers or scars. 

Laboratory Data. The blood Wassermann and Kahn reactions were 
negative. 'The uric acid was 4.2 mg., calcium 9.6 mg., phosphorus 4.8 mg., 
and cholesterol 184 mg., per 100 cc. of blood. The icterus index was 12. The 
van den Bergh test showed a positive direct delayed reaction and an indirect 
reaction of one unit. The urine was normal. Several urobilinogen and 
urobilin determinations ranged from 1200 to 2800 dilution units in 1000 cc. 
of urine and from 23,000 to 52,000 dilution units in the stools. The fragility 
tests and hematologic studies are reproduced in the accompanying table, 
and are later commented upon. Roentgenograms of the bones of the skull 
and of the extremities were negative. 

Course. After 10 days in the hospital, the patient had an attack of severe 
upper abdominal pain, which was diffuse but worse in the left upper quad- 
rant. At the same time he complained of severe headache and of pain in 
the joints of the right wrist and right knee. There were no objective arthri- 
tic signs. The sclera*, which were previously clear now showed a slight 
icteric tinge. Four days after this attack, an adrenalin test was done, 
injecting 7 minims subcutaneously, a much larger dose than is ordinarily 
given. Within 1 minute the patient complained of epigastric pain, and had 
severe headache. On abdominal examination, the spleen was found to have 
receded from tlrree fingers’ breadth below the costal margin to such an 
extent that it was bareW palpable beneath the costal margin. After 24 
hours the spleen had returned to its original size. 

During the following 4 weelrs, the patient had about seven attacks of 
severe abdominal pain accompanied by severe headache and joint pains. 
Vomiting occurred when the headache was at its_ height; but not when 
abdominal pain alone was present. On three occasions a marked cyanotic 
spell occurred concomitantly with an attack, and it was necessary to use 
oxygen. On one such occasion a fatal termination seemed imminent. Dur- 
ing the cyanotic attacks, his blood pressure wns 132/80. Once the patient 
had a severe pain of stabbing character in the left side of his cliest, aggra- 
vated by deep breathing. Tins was attributed to a splenic infarction. 
The temperature throughout ranged between 99° and 100.5° F, except for 
2 days after one of the attacks of abdominal pain wdien it rose to 103°. 
Tlie spleen remained unchanged in size during all the attacks. 

The familj'^ of the patient refused tq give permission for a splenectom 3 % 
and he was discharged Maj' 26, 1931. Since his return home he has had 
frequent attacks of excruciating abdominal pain, usually in the left upper 
quadrant, but sometimes also in the right upper quadrant, accompanied 
by lieadache and joint pains, but with no cj*anosis. 

Hematologic Examination. The appended table shows the result of the 
various hematologic examinations. The important features to be noted 
are the low hemoglobin value ^vith a relativelj’’ high erjdhrocjde count, 
giving a low color index, the mild degree of leukocytosis, the presence of 
normoblasts, reticulocytosis, macrocjdosis, and the increased resistance of 
the red cells to hj'potonic salt solution. _ It is worth 3 ’ of note that no sickle 
cells were seen at an 3 " time in the stained smears, although there was a 
marked degree of poikiloc 3 'tosis. It is also of interest to mention that, after 
one particularly severe attack of abdominal pain with headache and cyanosis, 
there was a significant increase in the degree of anemia. The unne was 
not tested for hemoglobin at this time, but the blood showed no gross 
evidence of hemolysis. The subcutaneous injection of adrenalin caused a 
inompt and marked contraction of the spleen, and produced a great increase 
in the number of lcukoc 3 i;cs. 

Siclding Phenomena. Wet preparations were made by placing a drop 
of blood on a very thin cover slip, inverting the latter on a glass slide, and 
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scaling the edges of the cover slip Avith vaseline. On immediate examination 
the preparations were entireb’ negative. After about 2 hours a few erytliro- 
cytes began to assume elongated, pointed forms, resembling oat or caVaway 
seeds. In 24 hours, ahnost all of the red cells were transformed into tA-pical 
sickle cells, as shonm in the photomicrograph. On remoxung the cover slip 
the sickle cells immediatel}' resumed their original round shape. If undis- 
turbed the sickle cells kept their appearance for se^'eral days, and then 
began to become round again. In 7 to 10 days all the cells had returned to 
their original shape, and underwent no further changes except those of 
deterioration. It was also noted that occasionally a sealed wet preparation 
showed no sickling at all, although it Avas taken nuth the same technique 
and at the same time as positive preparations. Red cells washed four times 
Avith physiologic salt solution Avere likeAsdse tested, and it AA-as found that 
sickling took place to the same degree as in .unn'ashed blood. Numerous 
attempts in tliis case to shoAV the sickle cells on stained slides resulted in 
complete failure. 

Because of the hereditary character of the sickling trait the blood of 
A-arious members of the family of the patient AA'erc examined. The mother’s 
blood showed a slight degree of sickling, about 3 to 5 per cent of the cells 
sickling in certain parts of the AA’et preparations. Her blood count Avas 
normal, the blood smears showed no abnormal red cells; the reticulocytes 
AA'erc less than 1 per cent; and the icterus index and the van den Bergh 
reaction Avere normal. The patient’s sister, aged 12 years, had 1 per cent of 
sickle cells in her blood; her blood count, hoAvever, Avas normal, and stained 
smears shoAA'ed no abnonnal red cells. Her icterus index A\'as 9; the van den 
Bergh reaction, direct, was negati\'e and indirect, 1 unit; and the reticulo- 
cjics Avere less than 1 j)er cent. One of the maternal aunts of the patient 
showed from 10 to 20 per cent sickle cells in her blood. Tavo other maternal 
aunts and a paternal uncle had no sickle cells. Blood from the maternal 
uncles could not be obtained. The blood of the patient’s maternal grand- 
mother AA'as found to liaA'C a feAV sickle cells, less than 0.5 per cent. 


Comment, Thus the sickling trait has been definitely found in 
three generations of the aiioA'e family; ajid in at least five generations 
it is knoAA'n that tlie members have been of the Avhite race. Never- 
theless, the possibility cannot be absolutely ruled out that in a 
prcA'ious remote generation there might have been a negro ancestor 
Avith sickle cells in the blood and that the sickling trait, known to be 
transmitted as a dominant hlendelian character, might have been 
handed (loAA-n thereby to Avhite descendants Avith no external trace 
of any of tlie negro features. This possibility must receive serious 
consideration, for the Aveight of evidence at the present time seems 
to indicate the negro origin of sickling. That other races might be 
subject to the sickling trait has been suggested by Moore,'® Avho 
found a high incidence of bone changes, similar to tliosc that occur 
in some cases of sickle-cell anemia, in the skulls of the ancient 
Ma.A'an Indians. Cooley and Lce'^ suggested that the sickling trait 
be looked for in those of the Mediterranean races j)resenting the 
])ieture of an atypical hemolytic icterus. IVeviously tliese authors"^ 
iiad dcscrilx'd a peeidiar form of atyjjical hemolytic ictcru.s Avith 
bone <‘hangcs in 7 children, o of aa'Iioih Avere of MediternuK.-an racial 
origin. The entire subject is thus of unusual ethnologic inten'st. 

JIccognition of sickle-ccii anemia in Avhite jierson.-; may be facih- 
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tated if its resemblance to congenital hemolytic icterus is borne in 
mind. All cases of at^qiical hemolytic icterus, such as those with an 
absence of increased fragility of the erythrocytes or those with a 
macrocytosis instead of a microcj^tosis, deserve an examination of 
the blood for sickle cells. Since stained smears may fail to shoAV 
such cells, it is necessary to make several sealed wet preparations, 
and to watch these for at least 24 hours before deciding on the pres- 
ence or absence of sickling. 

It is to be expected that in the future more cases of sickle-cell 
anemia in white persons Avill be discovered. The reasons for this 
statement are as follows; First, since attention has been called to 
the occurrence of the sickling trait in the white race, more frequent 
examinations of the blood for siekle cells will be made, especially 
in those patients presenting the syndrome of an atypical hemolytic 
icterus. Thus, more cases of the type described in this paper may 
be discovered. Second, since it is knowm that the sickling trait is a 
dominant character in its hereditary transmission and since inter- 
breeding between the colored and the white races is more or less 
constantly taking place in many regions, including this country, Ave 
may in future generations expect the presence of this peculiar blood 
trait in an increasing number of apparently Avhite descendants. 
Because of the tendency to deny such descent by those Avho are free 
of all negro features, no history Avill be obtained of such racial origin 
in affected individuals, thereby increasing the number of apparently 
pure AA'hite cases of sickle-cell anemia. 

Summary. 1. A revicAV of the literature of sickle-cell anemia in 
the Avhite race reveals only one previous case Avhere no evidence of a 
possible admixture of negro blood can be discovered. A second case 
is cited Avhere the data are incomplete for such a conclusion. 

2. A third case is here reported in a family Avhere three genera- 
tions shoAV the sickling trait and at least five generations are knoAAm 
to be of the Avhite race from a region Avhere negroes are practically 
unknoAAm. 

3. The ethnologic and clinical feature of the subject arc discussed. 

4. Reasons are gwen for cxjoccting an increase in the number of 
cases of sickle-cell anemia in the AA-hite race. 
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THE BASAL METABOLISM IN PERNICIOUS ANEMIA AND SUB- 
ACUTE COMBINED DEGENERATION OF THE SPINAL CORD. 

By M. M. Suzjuvn, M.t)., M.B.C.P. (London), 

MEDICAI, KESEABCH FELLOW, BOCKEFELLEn FOUNDATION, AND RESBABCH FELLOW IN 
MEDICINE, ^LAS3ACUD8ETTS GENEBAL UOSPITAL AND HAUVARD MEDICAL 
SCHOOL, BOSTON. 

(From the Medical Services and Metabolism Laboratorj' of the Massachusetts 
General Hospital, Boston.) 

This investigation is part of an attempt to ascertain more about 
tlie nature of subacute combined degeneration of the cord and its 
relation to pernicious anemia by a study of systems otlier than that 
of the blood, nervous system and alimentary tract. 

The observation, first pointed out to me by Dr, Wj'inan Richard- 
son, tliat a low basal metabolic rate not infrequently e.xists in per- 
nicious anemia, seemed of especial importance, since, from the 
■various records in the literature of the basal metabolic rate in this 
disease, one was led to believe tliat the rate was more often either 
elevated or ivitbin normal limits tlian decreased. Therefore, during 
the course of an investigation concerning tlie effects of lii’cr tberajiy 
in a large series of cases of pernicious anemia witli and without 
subacute combined degeneration, opportunity was taken of noting 
the basal metabolic rate in a considerable number of cases. In 
addition, metabolic readings previously recorded in the jMetabolisin 
Laboratory of tlie Massadiusctts General Hospital on patients 
witli tliese diseases were incorporated into this series. Thus, esti- 
mations of tlie B.M.R. were obtained in 130 cases of peniicioiis 
anemia, and grouped according to wlicther or not subacute com- 
bined degeneration of tlie spinal cord was present. Comparative 
analyses of tlie metabolic rates in tlicse two groups, and a di-sciissioii 
of the possible significance of the difference observed, together with 
a short review of the literature, form the subject of this pajicr. 

In this series of 130 cases, the basai metaiioiic rates of 30 fiaticnt-s, 
of whom 12 liad spinal t-ord involvement, were dctcniiiiicd before 
liver treatment was instituted. However, since no significant alter- 
ations in the ultimate results were found on separating the ba.sal 



SUZMAN: BASAL METABOLISM IN PERNICIOUS ANEMIA ‘683 

metabolic rates of the liver-treated cases from those of patients who 
were not so treated, it was considered that all the cases could be 
analyzed together. 

In the diagnosis of subacute combined degeneration of the cord, 
the criteria followed were identical with those used elsewhere^ 
and which may be reiterated here. This group includes only those 
cases of pernicious anemia which have showm definite signs of 
involvement of either the posterior or lateral columns of the spinal 
cord, or of both these columns. Incoordination and ataxia from 
loss of muscle and joint sensibility, and in addition loss of vibration 
sense, are the signs which have been regarded as evidence of involve- 
ment of tlie posterior columns. The “extensor” type of plantar 
reflex (Babinski’s sign), with or witliout exaggeration of the deep 
reflexes, and patellar or ankle clonus, are the signs used to indicate 
degeneration of the pyramidal fibers of the lateral columns. Al- 
though it is realized tliat in pernicious anemia numbness and tingling 
•of the extremities are probably indicative of involvement of tlie 
peripheral nerves or even possibly of the spinal cord, the presence of 
such symptoms alone has not been regarded as sufficient to warrant 
a diagnosis of subacute combined degeneration. Such cases, tliere- 
fore, were included in the uncomplicated pernicious anemia group. 
However, in order to ascertain into which group the basal metabolic 
rate of these cases would tend to fall, they were furtlier segregated 
from the general pernicious anemia group and plotted. It will be 
seen from Chart I that these cases of pernicious anemia witli par- 
esthesia alone and those without these symptoms are similarly dis- 
tributed, contrasting markedly with tliose diagnosed as pernicious 
anemia witli subacute combined degeneration. According to the 
above diagnostic criteria, this series of 130 cases consists of 65 
instances of pernicious anemia with, and a similar number without, 
subacute combined degeneration. 

All the determinations were carried out on the Benedict-Rotli 
basal metabolism apparatus. AMien two or more readings were 
obtained on the same patient tlie lowest was always used, since by 
so doing the error entailed is least. In the few instances in which 
fever was present during the test, the reading was corrected accord- 
ing to the DuBois formula of 7.2 per cent reduction per 1° F. All 
cases presenting cither thjTotoxicosis or mj’^edema were excluded 
from diis series, the coexistence of the latter condition and pernicious 
anemia having already been reported from this clinic.^ 

From Table 1 it will be seen tliat of tlie 65 cases of pernicious 
anemia without spinal cord involvement, 41.5 per cent have a basal 
metabolic rate above -1-10 per cent and there is none below —9 per 
cent, whereas of the 05 cases of peniicious aheinia witli subacute 
combined degeneration only 3 per cent have a rate above -f-10 per 
cent and there are 43.1 per cent with a basal metabolism of —10 
per'cent or less. 
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Table I.—Distuibutiok Table or the Basal Metabolism in Pr.nNTCtouB 
Anemia, IVith and AVithout Subacute Combined Degeneration of 
THE Spinal Cobd. 


Basal metabolic rate. 

Above +20 . 

+11 to +20 
+1 to +10 
0 to -9 
-10 to -19 
—20 and under 


Pernicious anemia 
w ithout spinal cord 
involvement (05 
eases), per cent. 

. IS. 5 
. . 23.0 
. 40.0 

. IS. 5 
, . 0.0 

. 0.0 


Pernicious anemia 
Math spinal cord 
involvement (05 
eases), per cent. 

0.0 

3.0 

18.5 

35.4 
32.3 

10. 5 


The tendency for elevated metabolic rates to be found in per- 
nicious anemia and otlier forms of anemia has been pointed out by 
several investigators, c.g., Magnus-Levy,-* Roily’’ and Meyer and 
DuBois/' Bootliby and Sandiford' in a group of 19 cases of per- 
nicious and splenic anemia found that 15.9 per cent had a hasal 
metabolism below —10 per cent and 21.1 per cent above -j-10 per 
cent. In a later publication,^ bearing on 36 cases of pernicious 
and splenic anemia, only 6 per cent had rates below —10 per cent 
whereas in 41 per cent the basal metabolism was above +10 per 
cent. These figures are very similar to those obtained in the present 
series of cases of pernicious anemia without spinal cord involve- 
ment. Tompkins, Brittingham and Drinker,® in a series of 12 cases 
of pernicious anemia, pointed out that the recent more acute cases 
gave an elevated metabolic rate, whereas a diminished rate was the 
rule in the long-standing chronic cases. It would have been inter- 
esting to know whether or not neurologic involvement was a feature 
in these chronic cases with low metabolic rates. These investigators 
also made the important observation that in all cases the metabolic 
rate fell when the red blood cell level increased as a result of blood 
transfusion. Coincident with the fall in the metabolic rate and the 
increase in the numbers of red blood cells, there was a diminution in 
the pulse and respiration rates and a fall in temperature. 4 he 
tendency to elevation of the ba.sal metabolic rate in pemicious 
anemia and its diminution during remi.ssion has also been noted 
by other investigators.'® Alt'® made a study of 5 cases of 
pernicious anemia treated with liver e.xtract, noting the basal metab- 
olism at intervals throughout the remissions, lie observed that 
the metabolic rate, normal at first, rose during the reticuloeytc 
crisi.'^, fell rajiidly during the increase of red blood cells and finally 
returned to within normal limits. The diminution in basal metab- 
olism during the formation of new red bloorl cells was accounted for, 
according to this writer, by the fact that when ingested jirotein is 
deposited as new tissue, its animo acids cease to e..\ert a .specific 
dynamic action on metabolism. Decrease in pulse and resjiiration 
rate, and in the temjierature, and again in body weight were al.-o 
considered as (’ontributory causes. Richards and Straus.-'" pointed 
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out that in anemia, in addition to a tendency for the iiasal metabolic 
rate to be elevated, there is an increase of the cardiac output and 
of the percentage utilization of oxygen by the tissues. These two 
latter adjustments were considered the means by which the burden 
of the diminished oxygen capacity on the circulation is borne, and, 
together with the elevated basal metabolism, diminished coincident 
with the remission of the anemia. That there is a tendenc}'^ for the 
basal metabolism to diminish coincident with amelioration of the 
anemia is confirmed by several instances in the present series of 
cases, in which metabolic rates were determined in the same case 
at different levels of the red blood cell count. 

Since it is evident that the basal metabolism in any given case 
depends to a large extent on the red blood cell level, and since there 
is a tendency for cases of pernicious anemia with neurologic involve- 
ment to come under observation with a lesser degree of anemia than 
those without such involvement, it was considered possible that the 
marked disparity in the metabolism of these two groups may be 
accounted for by differences in the red lilood cell counts. In order 
to ascertain to what extent this may have been the case, the meta- 
bolic readings in each group were plotted against their respective red 
cell counts (Chart I). IMoreover, it was considered that this pro- 
cedure would tend also to obviate any discrepancies which may arise 
due to the fact that almost all the red blood cell counts of the cases 
not treated with liver were less than <1 millions per c.mm., in con- 
trast to those of the liver-treated iiatients, in whom there was a 
large proportion of red blood cell counts above this level. 

From Chart I, it is evident that at any gi\’en red blood cell lc^•el, 
there is a distinct tendency for the basal metabolism in pernicious 
anemia with subacute combined degeneration to be substantially 
lower than in pernicious anemia without involvement of the central 
nervous system. It is evident, therefore, that the difference between 
the two groups is more than can be accounted for by differences in 
the red blood cell levels. 

Furthermore, analyzed statistically,* it is found that the ratio 
of the difference between the mean basal metabolism of each group 
(20.2), to the probable error of the difl'ercnce between the means 
(1,17) is 17. From this it may be concluded that the odds against 
the occurrence of such a difference as found between the two means 
is so great as to make it practically certain that the basal metabolism 
is lower in the group of cases with s])inai cord involvement. It 
is of interest that Williams''’ has observed diminished basal meta- 
bolic rates in several cases of subacute com])ined degeneration of 
the cord. 

The tendency for a low metabolic rate to be fouinl in pernicious 
anemia with subacute combineil degeneration may conceivably be 
explained on the basis of the neuromuscular (livability and the 

* Kindly nnrried out By Hr. I. M. Rahinowitzof Montreal Gcsieral HoFpitaL 
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curtailing of general body activities, thereby slowing up oxidation 
processes. In order to ascertain to what extent this hjTpothesis may 
be true, the basal metabolic rates of the patients with subacute 
combined degeneration were furtlier analyzed according to tlie 
degrees of disability. For this purpose tlie cases were separated 
into certain convenient, though arbitrary, groups, as follows: (1) 
those who were bedridden, (2) tliose who required crutches or aid in 
order to walk, (3) those who could get about witli tlie help of a cane, 

(4) tliose in whom there was slight unsteadiness on walking, and 

(5) tliose who were able to walk “essentially” normally. 

BASAL METABOLIC RATE 


PERCENTAGE DEVIATION FROM NORMAL 
I I + + + 

ro — ro u 



Cii.\nT 1. — The relation of the bas.ol metabolism to the red blood cell level in per- 
nicious nnemia, with and without subacute combined dcRencration of the spinal cord. 


O, Denotes pernicious anemia 1 

without parcsthesim I “.T basal mct.al>oIic readings 

©, Denotes pernicious anemia j on C5 patients, 

with parcsthcsiic only j 

•. Denotes pernicious nnemia ^vith VI basal mctal>olic rcadincs 

subacute combined degeneration on 05 patients. 

On comparing the basal metabolism of tlic.se five groups, it was 
found that tlicre was no greater tendency for bedridden patients to 
have low ba.sal metabolism than for tliose with only slight unsteadi- 
ness on walking, or for those with intermediate grades of disability. 
It is noteworthy, however, that in all the 1 1 cases in which liver 
treatment had brought about almost complete relief from noiiro- 
museular disability, the basal metabolic rates were within nornial 
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Jimits, and this in spite of the high level of red blood cell counts in 
this group (see Table 2). Unfortunately, no data are available 
concerning the basal metabolism in these 11 patients before liver 
treatment was commenced, or before their difficulty in walking had 
completely disappeared. 

Table 2. — The Basal Metabolism in 05 Cases op Pehnicious Anemia With 
Sobacute Combined Degeneration of the Spinal Cord, Grouped 
According to the Degree of Disabilitt. 


Degree of disability. 

No. of cases. 

Average B.M.R,, 
per cent. 

Bedridden 

18 

-10.0 

Crutches ... . . 

... 8 

- 6.4 

Cane 

12 

- 9.0 

Slight unsteadiness 

16 

- 9.1 

None 

11 

- 2.3 

Totals 

65 

- 7.9 


On account of the tendency for the basal metabolism to become 
elevated when the red blood cell level is diminished, it must be 
realized that the average basal metabolic rates of each of the above 
groups are not strictly comparable. In order to obviate this dis- 
crepancy, all the basal metabolic rates determined in patients with 
red blood cell counts below 3.5 millions per c.ram. were discarded. 
The remaining 39 cases were compared and the results are given in 
Table 3. It may be seen tliat this process of elimination brought 
about a slightly lower average basal metabolic rate for each group, 
the diminution being greatest in the bedridden group, and negligible 
in individuals with no disability. Although the number of cases 
available for consideration is thus considerably reduced, giving the 
results, as a whole, perhaps somewhat less significance, elimination 
of the low red blood cell counts ensures, at least, that all the basal 
metabolic rates are comparable. 


Table .3. — The Babal Metabolism in 39 Cases of Pernicious Anemia With 
Subacute Combined Degeneration of the Spinal Cord With Red Blood 
Cell Counts of 3.5 Millions Per c.mm. a.nd Over, Grouped 
According to the Degree of Disadiuti’. 


Degree of disability. No. of casrs. 

Bedridden 8 

CrutcJics ... 3 

Cane .... 9 

Slight unstoadincs.s 10 

None .9 


Average B.M.R., 
per cent. 

-14.8 
- 8.0 

- 9.S 
- 11.2 

- 2.4 


Totals 


39 


- 9.3 


From the above data, it seems that tlie finding of a marked difi'er- 
ence between the average basal metabolic rates of the patients 
with and of those without neuromuscular disability is not incom- 
patible witli the hypothesis that disability is the factor responsible 
for the tendency for a diminished oxygen consumption in subacute 
combined degeneration. However, it is difficult to conceive why 
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the patients Avith but slight unsteadiness on Avalking should also 
tend to have a diminished basal metabolism. ^Moreover, if the 
hypothesis that disability may be the cause of this diminution n-ere 
true, one would expect similar low readings in other crippling nervous 
disorders, sucli as tabes dorsalis, disseminated sclerosis, transverse 
myelitis, and the like. Although the data on tliis subject are com- 
paratively scanty, it appears that in such conditions the oxygen 
consumption is usually within the normal limits. Of 20 cases of 
sclerosis of the central nervous system and tabes dorsalis, reported 
by Boothby and Sandiford," 90 per cent had a basal metabolism 
between — 10 per cent and -1-10 per cent, the remaining 10 per cent 
being between -fll per cent and +15 per cent. Grafe,^"* while 
studying the basal metabolism in such neurologic conditions as 
enccjdialitis lethargica, multiple sclerosis, traumatic transverse 
myelitis, etc., noted that the metabolism Avas within normal limits, 
regardless of whether the paralyses rvere of the spastic or of the 
flaccid type. It is of interest to note that this writer pointed out 
that in neurologic conditions, hypertonicity, spasm, and even 
tremor of the muscles do not tend to increase the basal oxygen 
consumption, and believed that muscles under these conditions arc 
able to work more economically than in the ease of voluntary 
contractions. 

Although it is not unlikely that the tendency for a low basal 
metabolism to be a feature in subacute combined degeneration may 
be explained on the basis of neuromuscular disability, the evidence 
in support of such an hypothesis is not conclusi^■e, and it is possible 
that some other factor may be responsible. 

Several of the ])atients with diminished basal metabolism exhib- 
ited definite, tliongh usually mild, h^•pothyroid symptoms, but in 
no case Avas true myxedema present. Such symptoms as dry skin, 
absence of jierspiration, intolerance to cold and a poor memory 
were commonly noted. It is noteworthy that a low basal metabolic 
rate M-as not always accompanied by symptoms which occur with 
hypothyroidism. 

Belief from such symptoms, and a retuni of the diminished basal 
metabolism to normal, were readily brought about by the adminis- 
tration of thyroid e.xtract, the usually daily dose being 3 grains of 
Armour's preparation, but iji no instance could improvement in the 
neurologic condition be attributed to this drug. The administra- 
tion of liver, while resulting usually in markcfl neurologic l)enefit, 
did not appear to have any apiireciable effect on the hyiwthyroid 
symptoms. 

Summary. 1. The basal Tnetabolic rates of (»5 case.s of jicrnicious 
anemia without, and of f».5 casc.s with. sub:icute coml)ined degenera- 
tion of the spinal cord have been studied. 

2. In j)ernicious :inemia without sf)inal efird rlegeneratioiL the 
basal metabolism tends to be cither norm.al or elevati'd ( Il-o per 
cent of tlie ca'^es had a B.iNI.H. of over -f-ld per <‘ent), but in per- 
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nicious anemia with subacute combined degeneration there is a dis- 
tinct tendency for diminution to occur (43.1 per cent had a B.M.R. 
below —9 per cent). 

3. The basal metabolism is influenced by the level of the red 
blood cells. In the cases with subacute combined degeneration the 
red. blood cell counts were, on the whole, higher than in the group 
of patients with uncomplicated pernicious anemia. The data show, 
however, that the tendency for diminution of the B.M.R. to occur 
in patients with subacute combined degeneration of the cord exists 
at all levels of the red blood cells. Therefore the red blood cell 
level cannot be regarded as the responsilale factor. 

4. Consideration is given to the possibility that the diminished 
basal metabolism in cases with subacute combined degeneration 
may be the result of neuromuscular disability. 

5. The symptomatology and the effects of thyroid administration 
in the cases with low basal metabolism are presented. 

Note. — I am grateful to Dr. J. H. Means for permission to use the cases in the 
Medical Services and Outpatient Departments of the Massachusetts General 
Hospital, and for facilities extended in the Metabolism Laboratory. I am also 
indebted to Dr. J. Lerman and the Staff of the Metabolism Laboratory for their kind 
cooperation, and to Dr. G. R. Minot for his kindly help and criticism. 
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THE DIFFERENTIATION OF LYMPHATIC LEUKEMIA FROM 
AGRANULOCYTIC ANGINA. 

By H. a. Rothrock, Jr., M.D., 

TATHOIiOGIST TO TUB PT. LUKES HO.‘=iPITAL, 
nETHLEHEM, PA, 

(From the AVilliam Henry Chandler Pathological Lalxiratory, St. Lukes Hospital.) 

hlANY cases of agranulocytic angina liave been reported in tlic 
literature since this was given importance as a supjiosedly clinical 
entity by Schultz' in 1922 and by Kastlin- in this country in 1927. 
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TJiat tlie condition had been reported previously to these papers 
has been shonni by tlie rejiorts of Bromi^ and Turk,"* The n’aA’c of 
enthusiasm tliat follows tlie description of any new and interesting 
disease has caused it to be searched for more carefullj’’ and found 
more often than it would have been otlierwise. One caimot but 
wonder if the enthusiasm of the searchers does not at times carry 
them beyond the warranted conclusions, particularly in tliose cases 
without autopsy. Atypical states of well-lcnown though uncommon 
conditions are reported as one of tlie newer clinical entities. In 
a review of the numerous cases of agranulocytic angina recently 
reported, there have appeared not a few that have made tlie writer 
believe that the reporter's interest in the new condition has clouded 
the clinical and laboratory findings that really point to a supposedly 
less interesting diagnosis. With the realization that this has prob- 
ably taken place in some interpretations, the following case is 
reported to impress tlie fact that, though new diseases of the utmost 
interest may be discovered, the old diseases must be given due 
recognition; and further, tliat any conclusion drawn from a case 
that has not had a postmortem e.vamination must be made verj"^ 
conservatively. For even when there is an autopsy to complete 
the study of the case, the diagnosis and the patliologic processes 
involved are often still clouded by our own lack of Icnowledge, 
especially in diseases that primarily involve tlie hemolytopoictic 
system. 

Case Beport. E. L., a wliite male, married, aged 32 j-ears, was admitted 
to the hospital on the sendee of Dr. F. J. Dover on Decernber 22, 1931. 
The patient’s condition was too critical to permit taking a history directly 
from him and the following liistorj' was obtained from his wife. About C 
weeks pre\'ious to admission, the patient returned from work feeling tired 
and weak. He went to bed early, but was awakened from sleep by an attack 
of acute abdominal pain. His wife stated that his abdomen was mucli 
distended. He received medical attention but no definite diagnosis was 
made. From then on he complained of general weakness. Three weeks 
before admission he began to notice a bleeding from his gums, a constant 
“oozing,” which medical treatment did not control. Refusing to go to a 
hospital, he became progressively weaker, but was not confined to lied. 
Five days before admission he began to complain of a sore throat, whicli 
three days later had progressed to a peritonsillar abscess which was lanced 
with some relief. He became rapidly worse and was admitted to the hos- 
pital in a semistuporous condition. His vife was unable to give any note- 
worthy information about his p.ast medical history. 

PIti/sical Examination (Dr. H. AV. Wright). The patient is a fairly well 
nourished adult male who apjicars to be dcsperatclj' ill and very anemic. 
He continually sjiits up bloody material and brcaths_ with great difficulty. 
Sc.alp is negative. Eyes: pupils react poorly; equal in size. The ears arc 
negative. iMouth: there is a constant bloody oozing from the gums. The 
throat is extremely red, swollen and ulcerated with purjmric spots on the 
roof of the mouth. Neck: the hmiph nodes arc enlarged. The lungs arc 
negative. Heart: the rate is rapid but regular; the sounds are of poor 
quality. The abdomen is negative; spleen not palpable. The extrnnifics 
are negative, tikin: there arc ccchyrnotic spots over the chest and ann?-. 
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B 3 ’'e grounds (Dr. G. E. deSchweinitz) show a widespread retinitis with 
everj’’ type of hemorrhage, old and fresh. The optic disks are pale. There 
is no optic neuritis or choking of the disks. Where visible, the arteries and 
veins appear normal in size and color. There are some areas where there is 
a red rim and a white center which is suggestive of l 3 Tnphatic leukemia. 

Progress and Treatment. The patient received general supportive treat- 
ment, local antiseptics to the throat, and a blood transfusion. His tempera- 
ture remained between 104° and 105° F., his pulse around 135 and his respira- 
tions remained around 35. He grew progressivel 3 ’’ worse and died 3 days 
after admission. 

Laboratory Findings. Urine: faint trace of albumin with an occasional 
h 3 '^aline cast. Coagulation time, 4 minutes. Blood urea nitrogen, 15 mg. 
per 100 cc. Throat culture; staph 3 dococci with an occasional strepto- 
coccus. Blood culture, no growth. Blood counts are recorded in the follow- 
ing table; 


Date. 

December 22. 

December 23 

December 

December 

Red cells (millions) .... 

1.3 

(9 A.M.) . 

23 (3 r.M.) 
1.4 

24. 

1.3 

Hemoglobin (gm. per 100 cc.) . 

3.4 

.... 

4.7 

2.1 

Leukocytes 

. 19,000 

18,000 

7,700 

6,700 

Neutrophils: 

Number 

2,100 

700 

380 

400 

Per cent 

11 

4 

5 

6 

Lymphocytes: 

Number 

. 17,000 

17,000 

6,600 

6,100 

Per cent 

89 

95 

85 

91 

Monocytes: 

Number 

. .... 

.... 

770 

134 

Per cent 

. .... 

.... 

10 

2 

Reticulocytes (per cent) 

The differential smear showed the white 

1 

cells to be made up 

mostly of 


mature l 3 Tnphocytes. The percentage of monocytes, which in one count 
reached 10 per cent of the leukocytes, confirms the low percentage of young 
polymorphonuclear forms, for young forms if present would probably have 
been classified with these large mononuclear cells. The peroxidase stain was 
negative on all granulocytic cells making the identification of myelocytes 
inaccurate. 

Autopsy (limited to the abdomen). General examination showed a pale, 
white, fairly well-nourished male with numerous ecch 3 motic spots of the 
skin, most pronounced on the extremities. L 3 mph nodes slightly enlarged. 
The liver (2500 gm.) is very pale, the surface smooth and regular, the cut 
surface not showing any masses or irregularities. The gall bladder does not 
show any gross abnormalities. The pancreas appears normal. The spleen 
(400 gm.) is pale and soft, the surface smooth and regular; the cut surface 
rather pale, grayish and homogeneous. The follicles cannot be seen. The 
kidneys are both enlarged, very pale and flabby. Both kidneys contain 
several hematomata, 0.5 to 3 cm. in diameter, some of which protrude into 
the pelvis. The cortex and medulla are poorly defined. The gastrointes- 
tinal tract shows an occasional petechial hemorrhage. The mesenteric and 
omental l 3 Tnph nodes are not increased in size. 

It was not until the microscopic sections were examined that a definite 
diagnosis could be made. These all showed the t 3 fpical changes found in 
l 3 Tnphatic leukemia. The l 3 mphoc 3 d.ic infiltrations were of course not as 
widespread as would be found in a case of longer standing. 

Pathologic Histology (Abstract). The spleen showed lymphoid hyper- 
plasia with a loss of normal architecture. In areas vestiges of Malpighian 
corpuscles could be found around the arteries, but these appeared to melt 
into the surrounding tissue without any definite boundary. The bulk of 
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the tissue appeared to be made up almost entirely of adult lymphocytes. 
There ■was ver3’’ little blood in the organ; in some areas there were scattered 
blood cells in the venous sinuses. Poljnnorphonuclear leukocj’tes could 
only be found after prolonged search. The liver showed fatty infiltration 
■with IjTuphocj’tes scattered between the liver cells and massive collections 
around the portal canals. A mesenteric hmiph node showed a uniform 
hj’perplasia of Ij'niphocjdes with a loss of normal structure and some infil- 
tration into the surrounding fat. The bone marrow showed an over- 
running of the tissue ■idtli ljTnphoc3des. Young forms of tlie red cell and 
granu]oc3'tic series were very difficult to find. This explained the lack of 
abilit3' of these cells to take the peroxidase stain, for the bone marrow was 
nearly exhausted from the infiltration of the l3-mphoc3-tes. The kidneys 
showed the borders of the hematomata to be made up of masses of h'lnpho- 
C 3 'tcs which infiltrated into the surrounding tissue, making this tissue 
resemble a bunph node ■nith here and there a renal tubule or glomerulus. 
The rest of the kidne3' showed parench3Tnatous degenerative changes. 

Discussion. In reviewing the clinical aspects of this case, we have 
a 3 'oung man admitted to the hospital in a critical condition. Ilis 
fever, pulse, and the condition of his mouth and throat show him to 
be suffering from a ver\’ acute process at the time of admission. 
Petechial hemorrhages, however, lose a great deal of value in 
differential diagnosis in acute conditions like this. The whole 
process appears to have taken place within 6 weeks, while the more 
severe symptoms are limited to 3 ■u-eeks with the first complaint of 
sore throat 5 days before admission. His clinical picture is much 
like agranuloc 3 'tic angina as described b 3 ' Schultz' and Kastlin.- 
Naturall 3 ' our interest immediatel.v centered around the blood pic- 
ture, especiall 3 '’ the white and differential counts. The white count 
at the time of admission was 19,000 with the differential showing 
11 per cent pol 3 'morphonuclears (total, 2100) and 89 per cent 
Ixmiphocytes (total, 17,000) (an absolute l 3 unphoc 3 ’tosis .and an 
absolute neutropenia). This and the following counts bring out 
the importance of reporting the cells in actual numbers and doing 
awa 3 " entirely with the often misle.ading and usuall.y useless terms 
of relative l\'mphoc 3 i:osis, relative l\'mphopcnia, etc. The lymidio- 
C 3 'tes in this count appeared to be mature iii form; the pohmiorpho- 
nuclears did not show a shift to the left. The count made the follow- 
ing da 3 ' showed the neutrophils to have dropped to 700 while the 
lymphocytes had not shown any appreciable change. The patient 
was clinical!}' worse than on admission. The afternoon of the second 
da}' in the hospital the lymphocytes had decreased to 7700 and the 
neutrophils to 3S0 per c.mm. At this time a peroxidase stain was 
made. It was found that only an occasional neutro])hil would 
show the peroxidase granules and only one granular myelocyte was 
found after a prolonged search. The cells of both the lymphocytic 
and granulocytic scries still appeared to be mature cells. The 
uusuccessful peroxidase stain sug.gcsts that these cells were being 
produced by a diseased, inefficient bone marrf)w. At this tiine the 
diff'erential clia.gnosis lay between an acute lymidiatie leukemia and 
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an agranulocytic angina. If a case of leukemia, the short duration 
and severe character would point to an acute form where we would 
have' expected the count to be higher with the presence of many 
immature forms. It is true that the retinal hemorrhages resembled 
those of a. lymphatic leukemia; but these and petechiie are also 
found in other blood disturbances. The patient had a neutropenia 
on admission and up to his death the lymphocytes were dropping 
in number, which is characteristic of a tj^iical agranulocytosis. At 
the time of death the patient was diagnosed as a case of agranulo- 
cytic angina. If agranulocytic angina is a clinical entity this diag- 
nosis was in error, but if agranuloc^-tic angina is a clinical sjmdrome 
the diagnosis was correct, be the cause of this sjmdrome what it may. 

That agranulocytic angina is a clinical entity appears unlikely 
from the diversified conditions and blood pictures that are reported 
as occurring with, and probably causing this condition. This 
sjmdrome in a modified form, more chronic; has been associated 
with the administration of drugs derived from benzene (Farley^). 
These cases are not acute and quite often recover. I have seen 3 
typical cases, in all of which the blood count went to below 1000. 
These 3 cases were all fatal. The interesting point of one case was 
that it developed in an elderly diabetic who had been under close 
supervision for over a month and at the time of the acute onset 
was well standardized. Conner ei al/' have reported a series of cases 
of agranulocytosis in which there appears to be a diversity of etio- 
logic factors and severity of attack. Most investigators report an 
aplasia of the granulocytic series in the bone marrow, however 
Fitz-Hugh and Krumbhaar^ have recently reported a case in which 
they sho^y that though the patient had a profound leukopenia in 
the peripheral blood, the bone marrow showed an increase in the 
forerunners of the granulocytic series, suggesting a maturation 
defect. It would seem that the conclusion to be drawn from all this 
diversity of opinion and clinical and postmortem findings is that 
agranulocytic angina cannot as yet be considered as a clinical 
entity. It certainly should not be considered a clinical entity until 
the cases such as the one here reported and other types of neutro- 
penia of known origin have been weeded out. It would further 
appear that, when a true case of agranulocytosis is found, the 
altered blood picture is simply a decrease in the granulocytic cells 
of the blood stream, from either increased destruction or decreased 
formation, or both. When no definite cause for tliis condition can 
be uncovered, it is permissible to diagnose the case as agranulocytic, 
angina; but before this is done a primary cause must be carefully 
searched for, with the burden of proof resting on the person making 
the diagnosis of agranulocytic angina. 

Summary. 1. Cases other than those that should be classified 
as agranulocytic angina are not infrequently appearing in the litera- 
ture under this heading. 
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2. A case of apparent agranulocjlosis in wliich autopsy sliowed 
tlie cause to be a lymphatic leukemia is reported. Though clinically 
acute, this case was hematologically a chronic tji^e of leukemia. 

3. In the light of this and of cases in tlie literature, agranulocj’tic 
angina is regarded as a syndrome ratlier than a clinical entity. 
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By Frederic Parker, Jr., M.D., 

ASSISTANT PATHOLOGIST, BOSTON CITV HOSPITAL; ASSISTANT PBOFESSOR OF PATHOLOGY, 
HARVARD MEDICAL SCHOOL, 

Henri' Jackson, Jr., M.D., 

JUNIOR VISITING PHYSICIAN, BOSTON CXTY n03riTAl4; ASSOCIATE PHYSICIAN, COLLIS 
1 \ HUNTINGTON MEMORIAL HOSPITAL; ASSISTANT PROFESSOR OF MEDICINE, 
HARVARD MEDICAL SCHOOL, 

AND 

James M. Bethea, M.D., ^vnd Fr.ank Oti.s, M.D., 

BOSTON, MASS. 

(From the Pathological Laboratory and the Tliorndikc Memorial Laboratory. Second 
and Fotutb Medical Sorx-ices (Harvard), the Collis P. Huntington Memorial 
Hosi)ital and the Dcp.artment of Medicine, Harvard University.) 

Ever since Sternberg, in 1S9S,* called attention to the frequent 
association of tuberculosis and Hodgkin’s disease, speculation has 
been rife as to the etiologic role of the tubercle bacillus in this latter 
disease. An enormous amount of axperimcntal work has been 
done in an attemiit to settle the question, but differenecs of oiiimon 
still exist among competent pathologists. 

Several lines of attack may be followed in the investigation of 
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the problem. The results of animal injection, bacteriologic exam- 
ination of involved lymph nodes, the tuberculin reaction and the 
presence or absence of frank tuberculosis in patients dying of 
Hodgkin’s disease, all must be taken into consideration. The 
results of tuberculin reactions in one series of cases is to be reported.^ 
Cultural and animal experiments on the same series will be reported 
subsequently'. The present paper is concerned only with the co- 
existence of tuberculous lesions and the various forms of malignant 
lymphoma, including Hodgkin’s disease. 

Sternberg^ found that 8 of his 13 autopsied cases of Hodgkin’s 
disease had also tuberculous lesions, and he regarded Hodgkin’s 
disease as a peculiar form of tuberculosis characterized by the 
formation of a unique type of granulation tissue. Longcope,^ 
however, found no tuberculosis in his 4 autopsied cases, and con- 
cluded from this and other considerations that one could not assume 
that tuberculosis is the cause of Hodgkin’s disease. He believed 
that when tuberculosis occurred in combination with Hodgkin’s 
disease it should be regarded as a secondary infection and of no 
etiologic importance whatever. 

Weber^ acknowledged the frequent association of the two diseases 
and felt thut they were probably more frequently combined in 
childhood than in adult life, but he, again, regarded the tubercle 
bacillus as a secondary invader which found in the granulomatous 
tissue of Hodgkin’s disease an unusually favorable soil for active 
growth. 

Yamasaki,® who found tuberculosis in 4 of his 6 cases, regarded 
the tubercle bacillus as a secondary invader, as did Weber. 

Lubarsch® admitted that the association of the two diseases was 
too frequent to be accidental, but he was never able to recover 
tubercle bacilli from his cases. He pointed out, however, that they 
might be recovered on animal inoculation even though active 
tuberculosis could not be demonstrated at autopsy. In this he is 
supported by Pizzini,'^ who frequently produced tuberculosis in 
guinea pigs inoculated with bronchial lymph nodes from patients 
dying without any evidence of active tuberculosis. 

Lichtenstein® found active tuberculosis in 7 of his 18 autopsied 
cases and healed tuberculosis in 3 more. He appears to be the first 
author to sharply distinguish between healed and active tubercu- 
losis— a point of no small importance as will be seen later. Lichten- 
stein reviews the literature most thoroughly, and he concludes from 
his own studies that the frequency of the association of the two 
diseases, the intermingling of the lesions microscopically and the 
production in guinea pigs of tuberculosis when injected with appar- 
ently pure Hodgkin’s disease nodes justify the opinion that this 
disease is due to tuberculosis. 

Brandt® found tuberculosis in 5 of his 14 cases, but he did not 
ascribe etiologic importance to the bacilli. 
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I'inally, Twort,"' after a careful consideration of 01 cases, came to 
the conclusion that “the etiology of lyinphogranuloraa still remains 
obscure to us.” He could “demonstrate consistently no specific 
animal or vegetable jjarasite in the diseased tissues either by direct 
microscopic examination, cultivation or animal injection." He 
found, “ contrary to ^vhat is usually taught,” only rare association 
with tuberculosis— in fact, in only 3 of his 27 autopsied cases did he 
find evidence of this condition. 

One can, therefore, find in the literature opinions that support 
almost any point of view and the situation is not made more clear 
by the statement by Lemon,” that, on the basis of Roentgen ray 
examination, in only 8 of his 191 cases was there evidence of tuber- 
culosis. 

In view of the conflicting evidence in the literature, it seemed 
wise to review the material from our own clinics and to compare, 
furthermore, the incidence of tuberculosis in Hodgkin's disease 
with that in other types of malignant lymphoma— lymphocytoma, 
lymphosarcoma, lymphatic leukemia— and in other types of fatal 
disease, including myelogenous leukemia. 

For this purpose all the autop.sied cases of malignant lymphoma 
and myelogenous leukemia at the Boston City Hospital, the 
Peter Bent Brigham Hospital and the Children’s Hospital were 
.studied (151 cases). We are greatly indebted to Dr. S. Burt 
Wolbach for his kindness in placing his material at our disposal. 
Only those cases in which complete autopsy was performed were 
included. In addition, the same data were obtained on 212 un- 
selectcd cases of cancer of the same age distribution, 50 cases of 
pernicious anemia and 400 “general autopsy” cases distributed over 
the same period of .vears. 

The results are tabulated on page 09/ . The diagnosis of Hodg- 
kin’s disease was made according to the usually accepted standards 
as originally laid down by Dorothy Reed and by Sternberg. The 
cases were rather evenly distributed throughout the decades of life. 
It will be noted that 1 case had both lymphatic leukemia and 
widespread Hodgkin’s disease. This case has previously been 
reported.'- One case of lymphocytoma al.so had Hodgkin’s disease. 
These figures, which arc not .shown in the table for simiflicity’s 
sake, do not alter the fact that no active tuberculosis was found in 
any case of malignant lymphoma with or without lymphatic leu- 
kemia except Hodgkin’s disease. (Tables 1 and 2.) 

From the literature already alluded to above, we find that tuber- 
culosis was found in 30 of the 78 autopsied cjises of Hodgkin’s 
disease. The available data do not justify the subdivision of these 
cases into active and healed tuberculosis, but wc can say that 38..) 
j)cr cent of the published cases showed some form of the disease. 
Tins corresponds very closely indeed with our own figures of 33.3 
per cent in 30 cases of Hodgkin’s disease. 
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Table 1.— Combined Repohts From Autopsies at the Boston City -Hospital, 
THE Peter Bent Brigham Hospital and the Children’s Hospital. 


Disease. Number. 

Absent. Present. 

Active. 

Healed. 

Per cent 
total 

■ tubercu- 

General .... 

400 

Total Tuberculosis. 

323 77 

44 

33 

losis. 

' 19.3 

Cancer 

212 

181 31 

12 

19 

14.6 

Hodgkin’s .... 

30 

20 10 

G 

4 

33.3 

Lymphosarcoma . 

13 

9 4 

0 

4 

30.8 

Lymphatic leukemia . 

30 

27 3 

0 

3 

10.0 

Lymphocytoma 

5 

4 1 

0 

1 

20.0 

Reticulum-cell sarcoma 

14 

11 3 

0 

3 

21.4 

Myelogenous leukemia 

50 

40 10 

5 

5 

20.0 

Myeloma .... 

,G 

5 1 

0 

■ 1 

1G.6 

Pernicious anemia 

SO 

42 S 

0 

S 

16.0 

General .... 

400 

Active Ttibcrculosis. 

44 


ll-.O 

Cancer .... 

212 


12 


5.7 

Hodgkin’s .... 

30 


G 


20.0 

Lymphosarcoma . 

13 


0 


0.0 

Lymphatic leukemia . 

30 


0 


0.0 

Lymphocytoma 

5 


0 


0.0 

Reticulum-cell sarcoma 

14 


0 


0.0 

Myelogenous leukemia 

50 


5 


10.0 

Myeloma .... 

C 


0 


0.0 

Pernicious anemia 

50 


0 


0.0 

General .... 

400 

Healed Tuberculosis. 


33 

8.3 

Cancer 

212 



19 

9.0 

Hodgkin’s . . .. 

30 



4 

13.3 

Lymphosarcoma . 

13 



4 

30,8 

Lymphatic leukemia . 

30 



3 

10.0 

Lymphocytoma 

5 



1 

20.0 

Reticulum-cell sarcoma 

14 



3 

21.4 

Myelogenous leukemia 

50 



5 

10.0 

Myeloma . . , . 

6 



1 

16.6 

Pernicious anemia 

50 



S 

16.0 


■ Table 2. — Distribution in Organs of Lesions of Active Tuberculosis 

AND Hodgkin’s Disease. 


Autopsy 

Tuberculosis 

HodEldn’s 

Hodgkin’s 

No. 

alone. 

disease 

disease and 



alone. 

tuberculosis. 

A 23-54 . . 

. Uung, spleen, ad- 
renal, intestine, 
brain 

Liver 

Lymph nodes. 

A 28-319 . . 

Lung, pancreas, 
intestine, mar- 
row 

0 

Spleen, liver, 
lymph nodes. 

A 28-148 . . 

Lung 

Stomach 

0 

U 28-18 . . 

Intestine 

Liver, spleen, 
marrow, lymph 
nodes 

Lung. 

A 28-246 . . 

Lung, spleen, ad- 
renal, intestine 

Liver 

Lymph nodes. 

A 30-253 . . 

Intestine 

Liver, adrenal, 
lymph nodes, 
marrow 

Spleen. 

N 
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Carlson and BeI9* published an analysis of tuberculosis in cancer, 
heart disease and general autopsies. Our figures agree closely 
with theirs. In general autopsies we found 19.3 per cent total 
tuberculosis as against their 17.3 per cent, and in cancer we found 
healed tuberculosis in 9 per cent of the cases against their finding 
of 8.6 per cent. Tliese statistical similarities are brought out to 
indicate that the accuracy with which tuberculosis was diagnosed 
postmortem in our series approximates that of another large clinic. 

From the data obtained in our own series it would appear; 

1. That the percentage of total tuberculosis, both healed and 
active, is significantly greater in Hodgkin’s disease (33.3) than in 
other types of lymphoma (5.3) or in cancer (14.6) or general autopsies 
(19.3). 

2. That the percentage of active tuberculosis in Hodgkin’s 
disease (20) is very markedly greater than in the other t\pes of 
lymphoma (0) or in pernicious anemia (0), cancer (5.7) or general 
autopsies (11). 

3. Tliat the percentage of healed tuberculosis does not materially 
differ in the various tjpes of lymphoma. 

4. 'Tliat while cases of myelogenous leukemia have an approxi- 
mately normal percentage of active tuberculosis, we found no case 
of pure lymphoma associated with active tuberculosis. In previous 
studies this fact has not been emphasized, if, indeed, it has been 
noted at all. It would appear to be just as significant as the 
association of tuberculosis with Hodgkin’s granuloma. 

We have found, therefore, an incidence of active tuberculosis in 
Hodgkin’s disease far in excess of that in either the general autop- 
sies or in other tjpes of malignant lymphoma. It is generally 
acknowledged that the pathologic picture of Hodgkin’s disease is 
distinct. If it be assumed that the tubercle bacillus is of etiological 
importance in Hodgkin’s disease, one of two postulates must be 
made. Either the tubercle bacillus is not of the usual pathogenicity 
or tlie host differs in some way so that the conventional tubercle 
bacillus produces a fatal granuloma rather than the usual tubercu- 
lous process. If the former be the case we are faced wdth the very 
unusual fact that a large number of these Hodgkin’s disease cases 
arc invaded by both types of tubercle bacilli. If the latter assump- 
tion be made we must explain why the host reacts in two different 
ways to the same organism at the same time. It would seem to 
us that the frequent association of the two diseases indicates merely 
that the one predisposes to the other or that the same constitutional 
t^Tie is subject to both. 

The explanation of the extremely low incidence of active tuber- 
culosis in other forms of malignant lymphoma is difficult. It may 
possibly lie in the presence throughout the body of very large 
numbers of lymphocytes— well-known antagonists of the tubercle 
bacilli. 
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Conclusions. Hodgkin’s disease has a much greater incidence of 
associated tuberculosis than is found in general autopsies, pernicious 
anemia or cancer. 

In our experience malignant lymphoma of other . types (not 
Hodgkin’s disease) is never associated with active tuberculosis. 
This latter point has hitherto not been emphasized. 
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A VALUABLE SIGN IN THE DIFFERENTIAL DIAGNOSIS OF 
ACUTE ABDOMINAL MALARIA. 

By K P. a. Taylor, M.D., F.A.C.S. 

HAVANA, CUBA. 


During 5 years’ hospital surgical practice in the Caribbean 
littoral (Colombia, Panama and Guatemala), the writer has kept 
records of all cases of malaria or suspected malaria in which vomiting 
or other acute abdominal symptoms were prominent. A tropical 
surgeon had early admonished that confusion and error marked the 
efforts of surgeons from temperate zones to differentiate acute 
abdominal catastrophes demanding surgical intervention from the 
more violent abdominal manifestations of tropical malaria. 

In examining the records, it is enlightening to find that tliey total 
only 25 cases, compiled in regions where the malaria morbidity is 
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enormous (the community thick-film positive index being not infre- 
quently as high as 35 per cent) and the malaria death rateprohahlv 
as high as that in any part of the Avorld. Of these cases, 10 yielded 
positive smears for malaria parasites in the ])eripheral blood', 6 had 
negative' smears but have been classified as cases of malaria because 
of response to quinin and other indications to be discussed, and 3 
were diagnosed as malaria on admission but proved to be acute 
surgical cases. In addition to these 3, of 16 patients with positive 
smears, 1 had an acute surgical lesion (spontaneous rupture of the 
spleen). It is evident, therefore, that the problem of differential 
diagnosis between abdominal malaria and the surgical conditions 
does not present itself with great frequency in these malaria-infested 
regions. 

Presence of Occult Blood in Vomitus and Absence of Involuntary 
Rigidity Characteristic of Abdominal Malaria. Two elinical signs of 
great significance characterize the cases of abdominal malaria under 
discussion. These are the presence of macroscopic or occult blood 
in the gastric contents or vomitus during acute paroxysms of tlie 
disease, and absence of the “sine qua non” of peritoneal inflammation 
—involuntary abdominal rigidity. Of the 21 cases of malaria, all 
but 3 (85 per cent) showed blood in the gastric secretion. Of the 3 
cases without this sign, 2 had been under quinin therapy for several 
days before the gastric examination was made, and the third, al- 
though vomiting had occurred for 8 days, had no other abdominal 
signs and probably did not have an abdominal form of malaria. In 
none of the cases was there actual involuntary muscular rigidity of 
the abdomen. The importance of these diagnostic signs (particu- 
larlj' the finding of occult blood) has not previously been emphasized. 
James, ^ Deadcrick and Thompson,- Byam and Archibald,® INIanson- 
Bahr^ and Masters® have reported the finding of blood in the gastric 
contents or stools of malarial sufl'erers. TJiese writers, howei’cr, 
ascribe this sign as a characteristic of the algid type of malaria, 
rather than of the abdominal variety. .James describes the finding 
of “small hemoiThages into the tissues of the mucosa and villi" and 
“patches of necrosed epithelium,” Businco® attributed the gas- 
tralgia and bloody vomitus observed in some cases of chronic malaria 
to erosion of gastric mucosa, while Castcllani and Chalmer.s' note 
the similarity of these symptoms to those of carcinoma. 

Absence of Rigidity in Abdominal Malaria, The writer has never 
olxservcd true abdominal rigidity in uncomplicated cases of the type 
under discussion. In this assertion he is not supported by some 
observers. Demjanow® in reporting upon 7 cases of “malarial 
appendicitis” found rigidity in all. None of these cases, however, 
were operated upon, .so that confirmation of the diagnosi.s is lacking. 
In 2 of the patients who died of malaria, postmortem microsc-oi)i(! 
examination of the appendices revealed throndn of malarial pigment, 
enlargement of the lymphatic structures and infiltration of the sub- 
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mucosa and mucosa. Obviously, pathologic cJianges of this nature 
predispose the appendix to gangrene or pyogenic infection. Under 
such circumstances, one should not hesitate to operate if pain and 
rigidity are persistent, the leukocyte count is considerably increased, 
or nonfilamented neutrophils make their appearance in the peripheral 
blood in significant numbers. DePenning® reports 2 cases of sup- 
posed malarial appendicitis with slight rigidity, unoperated, Cas- 
tellani and Chalmers (loco citato) have also observed rigidity in 
malarial appendicitis. 

It is significant that tliese claims for rigidity in abdominal malaria 
are all based upon cases of appendiceal involvement. .Preexisting 
or impending bacterial invasion of the appendix cannot be excluded 
in such reports. 

Sporulation of malaria parasites in other abdominal viscera, 
notably in the liver, pancreas and spleen, is not definitely on record 
as a cause of rigidity, Cignozzi^® states that the liver and gall 
bladder are almost constantly attacked by malaria. Acute gastro- 
intestinal manifestations of this disease are discussed by Biddan,^^ 
Martini, Uduondo with Sanguinetti,’^ and Jahavery.*^ None of 
these investigators report the finding of abdominal rigidity, even in 
cases of malarial appendicitis. The presence of blood in the stools 
is frequently noted. There are no references, however, to the test 
for occult blood in vomitus or material obtained for gastric analysis. 
Uduondo attests the finding of necrosis of lymph follicles and Peyer’s 
patches at autopsy. According to this writer, the response to test 
meal in malaria is characterized by hypochlorhydria, bile and mucus. 
Examinations for occult blood were not performed. (An interesting 
parallel is seen in Businco’s description of the typical radiographic 
stigmata of chronic malaria — atonic gastrectasis,ptosisof the pylorus 
and hypomotility.) 

Rieux^^ lists the following conditions as most liable to be confused 
with abdominal forms of malaria: appendicitis, biliary infections, 
urinary sepsis and complications of dysentery and typhoid fever. 
He calls attention to the value of the therapeutic test with quinin, 
and states that there are no "quinin resistant” parasites. It is well 
recognized, however, that overwhelming malarial infections respond 
indifferently to quinin. 

Abdominal Forms of Malaria With Occult Blood in the Vomitus, 
The following cases are characteristic in history, symptomatology, 
physical findings and examination of gastric secretion. 

Case Reports. Case 3.— Native male, aged 34 years, had fever, 
vomiting and pain in his spleen for 2 days. He was slightly jaundiced. 
Examination of his abdomen was negative except for moderate splenic 
enlargement. The admission temperature was 101° F. Blood count dis- 
closed erytlnrocytes 2,410,000, hemoglobin 40 per cent, leukocjdes 8100. 
The vomitus was bile-stained and yielded a positive test for occult blood. 
Examination for malaria parasites revealed estivo-autumnal crescents. 
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Table 2.— Clinical Malaiua With Negative Blood Smear. 
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The patient was given 4 intramuscular injections of quinin dihj'^drochlorid 
of 1 gin. each at 6-hour intervals. Thereafter, 1 gm. was administered by 
mouth at similar intervals. On the fifth hospital day the patient’s tempera- 
ture became normal, and the dosage of quinin was reduced to 1 gm. 3 times 
daily. ’ Six days later, while 3 gm. of quinin sulphate was still being taken 
dailj'’ by mouth, the patient again became feverish and irrational. Vomiting 
recurred, mth the vomitus still showing occult blood. The urine now con- 
tained 0.5 per cent albumin but no hemoglobin. No malaria parasites 
were found in the circulating blood. Because of the persistent occult blood 
reaction, intramuscular injections of quinin were resumed, and the tempera- 
ture became normal on the third day. The blood count now disclosed 
erythrocytes of only 2,100,000 and hemoglobin of 16 per cent. Transfusion 
of 200 cc. of citrated blood was performed and recovery ensued without 
further complications. 

This case presents three illustrative features: (1) enormous 
resistance of a malarial infection to qninin therapy, (2) the mislead- 
ing finding of only a few estivo-autumnal crescents in the thick film ; 
(3) recurrence of a severe malarial infection, with massive blood 
destruction, while quinin treatment was being practised. This was 
corroborated by the finding of occult blood in the vomitus while the 
blood smear remained negative. < 

Case 5.— Negro male, aged 22 5^ears, was admitted with a history of 
fever and chills for 3 days, accompanied by generalized abdominal pain, 
most severe in the upper quadrants, vomiting, constipation and headache. 
The temperature was 104° F, and slight delirium was evident. The admit- 
ting physician had made the diagnosis of strangulated inguinal hernia, with 
peritonitis. Abdominal examination was negative, except for the presence 
of a slightly enlarged and tender spleen. The hernia was incarcerated 
(probably as a result of constant vomiting), but was reduced \vithout 
difficulty. Estivo-autumnal rings were found in the thick film. The 
vomitus was bile-stained and contained macroscopic blood. Two daj'^s 
later, after quinin treatment, a test meal yielded bile, no occult blood, and 
occasional leukocytes and epithelial cells. The temperature was normal 
and vomiting had stopped on the second day. 

Inferential Diagnosis of Malaria by Presence of Occult Blood. The 
clinical existence of acute forms of tropical malaria with one or more 
negative blood smears is not uncommon. Elucidation of the reasons 
for the occurrence of this paradox does not lie within the scope of 
the present paper. Intermittent or irregular self-treatment with 
quinin is probably the commonest cause of failure to find parasites 
in the peripheral blood. A certain percentage of such cases, in 
which acute manifestations of sporulation in the abdominal viscera 
make their appearance, may be diagnosed tentatively as malaria 
by the finding of occult blood in the vomitus. The correctness of 
this interpretation is signified by the course of CAmnts in the following 
ease records: 

Case 14. — Native male, aged 28 j'-ears, was reputed to have had fever, 
chills and vomiting for 8 days. His condition appeared very unfavorable. 
He was vomiting constantly. The erythrocyte count numbered only 
1,800,000, with hemoglobin 20 per cent. Urine examination was negative, 
as were both thick and thin blood films. The spleen was considerably 
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enlarged, but other abdonoinal signs were absent. Fever of 103 °F was 
experienced. 

Analysis of the vomitiis revealed occult blood and bile. The patient 
was pyen 0.5 pn. doses of quinin dihydrochlorid with adrenalin 0.7 cc. 
Slight improvement was noted the next day, but blood was still present 
m the vomitus. Horse serum failed to check tliis diapedesis. Transfusion 
of 400 cc. of citrated blood had the desired effect, however. On the sixth 
day the temperature became normal. 

Case 15. Native male, aged lO j'ears, had fever, pain in the abdomen 
and vomiting for 3 days before admission. This was a recurrence of similar 
sjTnptoms which had existed intermittentlj' for a number of weeks, and 
had been treated with small doses of quinin. 

The patient was extremely prostrated and jaundiced. His abdomen was 
universally tender and slightly distended. Blood e.xamination for malaria 
parasites was negative. The vomitus contained occult blood, but was not 
of the character observed in yellow fever. Urine examination was negative 
save for the presence of bile pigments. The temperature rose to 104.2° F. 

Active stimidation and quinin injections were utilized. The patient 
vomited copiously before djing on the second hospital day. Postmortem 
examination was entirely negative save for the manifestations of jaundice, 
toxic hepatitis, and the presence of splenic enlargement pade two. Smears 
from the liver and spleen failed to reveal malarial parasites. Smears from 
bone marrow were not made. Weil's disease, j-ellow fever and septicemia 
suggest themselves as alternative diagnosis. The historj' of this patient 
before coming to the hospital was that of malaria. On two proxdous admis- 
sions witliin a year he had positive blood smears. 

Abdominal Malaria Without Occult Blood. Threq cases of malaria 
with acute abdominal symptoms were observed to have the gastric 
secretion free of occult blood. In 2 of these, the analysis was made 
after several days of quinin treatment. 

Nonmalarial Surgical Cases With and Without Occult Blood. Four 
additional cases are recorded which illustrate the fallibility and also 
the usefulness of the occult blood test in distinguishing surgical from 
malarial abdominal cases. In all of these, tlie preliminary diagnosis 
upon admission was malaria. 

Spontaneous Rupture of the Spleen. Case 24. — Native male, aged 
19 j-ears, was seen in consultation IS hours after admission in the hospital. 
Because of his collapsed condition no direct historj' was obtainable. He 
bad been picked up in an apparent^' fainting condition in the shop where 
he was at work. He was not seen to have been struck or injured, and had 
appeared to be in ordinary health. 

On entering the hospital,' it was noted that the patient’s spleen extended 
below the anterior superior iliac spine. The patient complained of pain in 
the splenic area, n.ausea and weakness. The temperature was 9S.1 ° F.; pulse, 
94; respiration, 24. Blood examination revealed estivo-autumnal rings. 
Routine treatment for malaria instituted. Shorth* after admission the 
patient vomited bile-stained fluid. This was negative for occult blood. 

llTien seen by me, the patient -sras restless; the pulse, 130; temperature, 
97.4 ° F. ; re.spiration, 30. The extremities were cold. There was considerable 
abdominal distention, and dullnc.=s could be percussed in both flanks. 
Pain in the spleen was con.stant and severe, ^■onliting bad occurred on 
two succccdinu occasions, the vomitus in each case being free of occult 
blood. A needle was inserted into the abdominal yavity in the left iliac 
rcrion and 20 cc. of dark blood were aspirated. The diagnosis of splenic 
nmtur’e w.is made. On flic ojierating t-ilde, intravenous infusion was 
st.artod before tlic abdomen was opcncrl. A large .stellate rent was fii-sdosoq 
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on tlie diaphragmatic surface of the spleen. AVhile large quantities of blood 
were retrieved from the abdomen, citrated and infused, tlie spleen was 
freed with difficult}’’ from numerous adhesions, and removed. The patient 
succumbed to shock and hemorrhage. Delay in operating probably caused 
this fatality. 

Conclusions. 1. The great majority of sufferers from tropical 
malaria with acute abdominal symptoms in this study were infected 
with estivo-autumnal parasites (93 per cent). 

2. Of this number, a high percentage (85 per cent) revealed posi- 
tive tests for occult blood in the vomitus or gastric contents. The 
finding of occult blood was of considerable value in establishing the 
diagnosis of abdominal malaria. 

3. The distinction of acute abdominal malaria from acute surgical 
lesions of the abdomen rests principally upon physical signs, of which 
the most important is absence of rigidity in malaria, 
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STUDY OF THE PATHOGENESIS OF MYOCARDIAL FIBROSIS 
(“CHRONIC FIBROUS MYOCARDITIS”). 

By Madelaine R. Brown, M.D., 

OUT-PATIENT PHYSICIAN, DEPAKTMENT OF NEUROLOGY, BOSTON CITY HOSPITAL. 

(From the Department of Pathology, Johns Hopkins University, Baltimore, Md.) 

It has long been Ioio’vto that in many severe infectious diseases 
such^ as typhoid fever, diphtheria and scarlatina, agute focal myo- 
carditis may be present; but it seems important to determine 
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whether these acute infections play any role in the prorlnetion of the 
myocardial scars seen frequently at autopsy. O’lTare* states that 
Assman and otlier German writers, Osier and most authors of eur- 
rent textbooks on the subject believe that acute infections, espe- 
cially dijihtberia and rheumatic fever, are common causes of chronic 
myocarditis, and Fabr- finds that the general practitioner believes 
that foci of infection are largely responsible for chronic muscular 
incompetency of the heart in which there is no other obvious cause. 
Brooks, =! from the analysis of a large number of autopsies, ascribes 
the scarring of the muscle to a great variety of causes. 

There has been much misunderstanding of the term “chronic 
myocarditis.” For the clinician it means myocardial insufficiency, 
as evidenced by the poor quality of the heart sounds and decom- 
pensation; Avhile the pathologist uses it to describe areas of fibrous 
tissue in the myocardium . A more accurate term would be “ scarring 
of the myocardium” or “myocardial fibrosis.” 

Material. The material for this study consisted of 1000 consecu- 
tive autopsies (7000 to 7999) from this department, of which 110 
described areas of scar tissue in the myoairdium. Various changes 
were found in the myocardium in 81 other cases but there was no 
evidence available to show that these might ultimately be related 
to myocardial scarring. The only useful material for analysis was 
that in Avhich actual scarring was found and the following is an 
attempt to recognize the course of events in those 110 cases. 

This group, in which the scarring varied in extent from fibrous 
areas seen only under the microscope to great scars involving a 
large part of the left A'entriclc, included especially arteriosclerotic 
and .syjihilitic cases. A tabulation shows the following: 


Tabu: 1.— Analysis of 110 CAsr.s of MvocAnmAi. .ScAnnixo. 

59 . Gcncralir.ed arteriosclerosis: C ivith syphilis not invoh-iiiK heart 

or aort.a, 52 showinp advanced coronary sclerosis, 3 with 
normal coronaries and 4 with no report. 

21 Syphilitic aortitis: 15 of these showed coronary,’ sclerosis, 7 had 

normal coronaries and 2 rvith no report, 2 also with arterio- 
sclerosis and liypcrtension. 

15 . . Rheumatism: of these 2 Iwd coronarj- sclerosis, 12 normal 

coronaries and 1 with no rcixjrt. 

12 Miscellaneous: 3 had a Streptococcus -viridans endocarditis, 

of which 2 were on a basis of old rheumatism but with nor- 
mal coronaries, 1 had chronic aortic endocarditis, probably 
rheumatic, •} had Kcncralizcd tuberculosis, 1 chronic nephritis 
and there wore 3 others in which the coronaries seemed 
unehanRcd or attracted no notice. 


Thu?, in 110 cases, OS were plainly associated with arteriosclerosis, 
syphilitic aortitis or rheumatism, wliile of the 12 otlicrs. .I at least 
gave evidence of old healed rheumatism, 4 were cases of tuberculosis, 
1 chronic nephritis, while 3 were cliildren in whom the proccs'^ was 
probably quite different. 
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It seems tliat the possible causes of scarring in the myocardium 
may be classified as follows; 

1. Focal infectious myocarditis, (a) acute; (fc) chronic. 

2. Toxic myocarditis. 

3. Interference with the blood supply, (a) Thrombosis or embol- 
ism ; (h) ischemic necrosis from slow reduction of blood supply. 

Focal Infectious Myocarditis. In the present series of 1000 cases 
the clinical histories of those with and without chronic fibrous 
myocarditis gave^ of course, frequent evidence of such infectious 
diseases as pneumonia, typhoid fever, diphtheria, scarlatina and 
malaria. Since these were quite as common in the 890 cases in 
which there was no scarring, it seems impossible to ascribe the 
scarring to them in the present series. 

In the group recognized as syphilis and rheumatism the question 
arises as to whether the sclerosis followed a previous focal myo- 
carditis. Warthin,'* in a series of 41 cases of syphilis, found 36 
active lesions in the heart and 32 in the aorta. He defines active 
lesions as those in which spirochetes or characteristic tissue lesions 
are present. Brooks,'* in a series of 50 autopsies on luetic hearts, 
found changes in 44. Fibroid changes were present in 14, gummata 
in 5, and true myocarditis with infiltration of leukocytes in 6 cases 
of which 5 also showed scar tissue. 

Of the. 24 syphilitic hearts showing myocardial fibrosis in this 
series, only 6 gave evidence of any infiltration of leukocytes and 
no spirochetes were found. In 3 cases there was perivascular 
infiltration and fresh scars were present. In 2, lymphocytes were 
found about necrotic areas. It seems probable, therefore, that local 
syphilitic lesions may play a part in producing myocardial scars. 

The cases of rheumatic fever present a similar problem as to the 
pathogenesis of the scar tissue. It is our common experience 
(MacCallum®) that the remains of Aschoff bodies may be recog- 
nized for a long time, as scar-like thickenings of the adventitia and 
periadventitial tissue about the branches of the coronary arterioles. 
Occasionally, in the earlier stages, small foci of necrosis of the muscle 
fibers may be seen but in the end no extensive scarring appears to 
result and even the perivascular thickenings contract and tend to 
disappear. Slater'' quotes Aschoff as stating that he believed thej'- 
cleared up. Slater himself writes that he believes all myocardial 
scars in rheumatic heart disease are due either to invasion of the 
vessel or its constriction folloAving periarterial infiltration (Aschoff 
bodies) and not primarily to focal myocarditis.* In this series there 
were 15 rheumatic hearts with minor scarring of the myocardium. 

Toxins. Fleischer and Loeb® produced experimental myocarditis 
in 60 per cent of their rabbits with spartein sulphate, caft’ein and 

* It should be recognized, however, that many competent pathologists regard the 
(perhaps extensive) myocardial scarring of rheumatic cases with normal coronaries 
as evidence either of a “myocarditis proliferans” or of fibrous replacement of muscle 
fibers degenerated by the disease process. — EDiTon’.s Note. 
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adrenalin injectetl intravenously, but 5 months later all changes 
had disappeared except a few small scars. Stewart'’ produced 
rather extensive scarring of the heart wall -with adrenalin injections. 
None of the cases in the present series gave evidence of liaving 
suffered the effects of any Imown toxin. 

Interference With the Blood Supply. Hunter'® states that arterio- 
sclerosis of the coronary arteries must explain the whole picture of 
chronic fibrous myocarditis. Brooks® found coronary disease in 35 
of his 40_ syphilitic cases with myocardial changes. He tliinks Bie 
myocardial degenerations depend upon primary alterations in the 
coronaries which form a striking feature of the disease. Slater' 
states that in rheumatism the healing of the arteritic and peri- 
arteritic foci can cause such sclerotic narrowing of the arterioles 
that ischemic necrosis may result and that all scars are due cither 
to plugging of the vessels from thrombi or to anemic necrosis from 
their constriction. 

As may be seen from the tabulation of the cases in this series 
given above, almost all the cases in which there were myocardial 
scars showed changes in the coronarj' arteries, although there were 
also cases of coronary disease without any myocardial scarring. 

The rheumatic group shows the least coronary disease and tlie 
least myocardial scarring, although in those occasional cases in which 
there was marked coronary sclerosis there was also a correspondingly, 
extensive scarring. Among the sj^philitic cases in general there 
were some with complete occlusion of the coronary lumen, especially 
near or at its mouth, others with more extended sclerosis of the 
coronary and thrombosis. But there were IS cases of syphilitic 
aortitis in which there was neither scarring of the heart nor coronary 
disease. The arteriosclerotic cases which form the great bulk of 
the whole group, 59 of the 110 cases, show every degree of distortion 
and narrowing of the coronary arteries, often with calcification and 
complete occlusion in which terminal thrombosis plays a part. 

Gross" has made beautiful injections of the coronaries in normal 
hearts in various decades of life and finds that the older the patient, 
the better adapted is the heart to receive the brunt of the oblitera- 
tion, even of a main coronary, not only on account of the develop- 
ment of abundant and free anastomoses, but also from the formation 
of a dense feltwork of arterial tela; adiposa;. This may perhaps 
affect the numerical relation of the rheumatic and syphilitic cases 
to the arteriosclerotic since the latter usually occur in much older 
people. 

Conclusions. In this series of 1000 cases it is not evident tliat 
infectious diseases or toxins give rise directly to fibrosis of the myo- 
cardium, although they ma.v be concerned in iiroducing arterio- 
sclerosis of the coronary arteries. 

Direct invasion of tlie heart muscle in syphilis and rheumatism 
plav.s a minor role in the jiathogenesis of myocardial .scarring. 
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Disease of the coronary arteries, which was present in 70 of the 
110 cases, causing either infarction or more slowly produced ischemic 
necrosis of the muscle fibers, is advanced as the important etiologic 
agent of myocardial scarring (“chronic fibrous myocarditis”)- 

Note. — I am indebted to Dr. W. G. MacCallum for his assistance in examination 
of the material and advice in preparation of the paper. 
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GALL BLADDER INFECTION AND ARTHRITIS. 

By Edward F. Hartung, M.D., 

ASSOCIATE IN MEDICINE AND CHIEF OP ARTHRITIS CLINIC, 

AND 

Otto Steinbrocker, M.D., 

INSTRUCTOR IN MEDICINE, 

NEW YORK CITY. 

(From the Arthritis Clinic, New York Post-Graduate Hospital and Medical School.) 

The gall bladder is frequently mentioned as a focus of infection 
in discussions of chronic rheumatic disease, especially in the arthri- 
tids. There is, however, a paucity of thorough, clinical studies on 
the subject. In order to determine the frequency and importance 
of gall bladder infection in chronic rheumatic disease, this studj^ of 
200 cases was undertaken. 

The general principle of focal infection in its relationship to 
arthritis will receive no detailed attention here. It will suffice to 
state that we are aware of the variety of opinions on this subject. 
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Some workers, particularly in European centers, deny any direct 
relationship between focal infection and the arthritides. Others’ 
feel that the widespread systemic disturbances we call rheumatic 
are the result of an actual bacteremia arising in a distant focus and 
resulting in a deposition of organisms in the affected joints, still 
others” that the systemic changes are the result of a general “ hyper- 
ergic,” or allergic state, the blood and joints remaining sterile. While 
there is a difference of opinion as to the mechanism by which a 
focus causes arthritis, there is in the literature an almost universal 
agreement on the principle of focal infection as the etiologic agent 
in rheumatic disease. 

Poynton and Paine” in England, Miller in Berlin, Billings in 
the United States, to mention a few of the workers upon whom we 
lean, have made extensive bacteriologic contributions to the subject 
of focal infection and its importance in chronic rheumatic disease. 
As a result of these studies, particularly in the past 10 years, the 
relative importance of certain foci has been emphasized, llius 
Pemberton and Pierce,'* in one series of rheumatic cases, mention 
the occurrence of dental infection in 54 per cent, nose and throat 
and accessory sinuses in 31 per cent of the cases. Willcox” found 
dental sepsis in 72 per cent; tonsillar in 10 per cent. Cecil and 
Archer® found dental sepsis in 33 per cent and tonsillar in 01 per 
cent of their series. The incidence of gall bladder disease as a 
focus receives only occasional mention in a few reports. What 
definite part does it play, if any? Is gall bladder infection worthy 
of consideration as a possible etiologic agent in arthritis? 

Deaver' makes the statement in a passing reference, that occa- 
sionally rheumatoid arthritis may be traced directly to an infected 
gall bladder. Pemberton,® in a .study of 33 cases for gidl bladder 
foci, after remarking on the unsatisfactory status of diagnosis of 
gall bladder disease along medical lines, reports the results of duo- 
denal drainage and culture. There is no record of the number of 
cases of arthritis from which this scries was drawn, or of the result 
of cholecystography. 

Mdliocls of Determining Gall Bladder Infection. In the diagnosis 
of gall bladder infection we have been guided by four methods of 
approach: (1) History, (2) Boentgen rays, (3) duodenal drainage 
and (4) blood chemical findings. It is not our inirpose to evaluate 
various methods of gall bladder diagnosis. There is still contention 
revolving about each one of the.se criteria, ffhe clinical history is 
considered by many to be as iliagnostic as any c)ther aj)])roach. 
We use this as our starting ])oint, all i)atients comijlainitig of even 
the mildest gall bladder symptomatology receiving further investi- 
gation. 

\Miethcr or not gall bladder di.sease means gall bladder infection 
is still in dispute. The generally aceejited o))inion and the bulk 
of c\-idence tends to .show that the disonlers are microbie in origin. 
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Pathologic gall bladders, therefore, as determined by Roentgen 
rays, are considered infected gall bladders. Cholecj^stography by 
the Graham method is now considered extremely accurate in diag- 
nosing gall bladder disease. Tlius, Graham® (1926) found the 
method to be correct in 97.2 per cent of the cases verified at opera- 
tion, Case^® (1929) claims 90 per cent accuracy, Graham^^ (1931) 
100 per cent, Feldman^® (1930) 94.3 per cent, Beilin and Carlson^® 
(1931) 98.3 per cent, the error in diagnosis being 1.7 per cent. 
Writers vary somewhat in their claims for accuracy from 78 to 100 
per cent. About cases that are declared negative by cholecystog- 
raphy and do not come to operation we, of course, know nothing. 
We, ourselves, used oral administration of the dye. Intravenous 
administration is considered somewhat more accurate. The con- 
clusion is that, while cholecystography does not always give evidence 
of stone, it is a very accurate indicator of gall bladder infection. 

Duodenal drainage is of interest because of the possible bacterio- 
logic and microscopic constituents of the bile obtained. Bacterio- 
logically the information obtained is often questionable. In the 
first place the technique of sterile duodenal drainage is extremely 
difficult and by some is claimed to be impossible. In the second 
place, streptococci are often found in the normal duodenum. Third, 
bacteriology of the bile gives absolutely no indication of infection 
of the gall bladder wall. Judd, Mentzer and Parkhill,^^ in 193 
cases of diseased gall bladders removed at operation from which 
bile was aspirated, found positive cultures in only 14 per cent 
compared with 98 per cent of positive cultures when made from the 
wall of the gall bladder. Wilkie^® found the bile was sterile in the 
vast majority of cases of chronic cholecystitis, while Alvarez, Me.yer 
et obtained positive cultures from 82 per cent of the calculous 
and from 57 per cent of the nonealculous gall bladder walls. The 
reasons for this are not quite clear, but it is suggested that the 
bile, especially if concentrated, is bactericidal. Certainly duodenal 
drainage gives no real indication of gall bladder tissue infection. 
Only positive findings can have a value, negative results being no 
index of the status of the gall bladder wall. The findings of Bacillus 
coli in the duodenum after a fast is considered indicative of infec- 
tion. Microscopic findings in the bile are also in dispute. The' 
origin of B bile has not yet been conclusively proved. Opinions 
run from those of Sweet^®^ and Halpert^® who question whether or- 
not bile ever passes out of the gall bladder through the cystic duct, 
to those who claim that some gall bladder bile is obtained through 
the duodenal tube and that the method gives additional information, 
often showing trouble where gall bladders are negative to Roentgen 
ray. The findings considered important are cholesterol crystals, 
calcium and bilirubinate pigment Avhich are indications of stone, 
and bile-stained pus, mucus and epithelial cells, which indicate 
'infection. A confusing factor is that leukocytes and epithelial cells 
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.ye commonly fomid in the duodenum of normal patients. Emphasis 
is placed on whether or not these constituents are bile stained. 

The blood chemistry has doubtful value. Tliere is very little 
known on the relation of blood chemical findings to cholecystitis. 
A high cholesterol (above 200) may mean stone. The cholesterol 
esters usually parallel the cholesterol. Blood urea is frecjuently 
low in diseases of the bile ducts and liver. 

Method. In 200 consecutive cases of chronic rheumatic disease 
of a_ll_ types (rheumatoid arthritis, osteoarthritis, myositis and 
neuritis) every patient wlio by history and physical findings was 
suspected of gall bladder disease received special investigation. Of 
the 200 patients, 30 fell in this group. All 30 were subjected to 
cholecj'stography, using the oral administration of dye. ^^^^ere 
any doubt arose, additional evidence was sought in duodenal drain- 
age and blood chemistry. Dr. R. F. Carter and Dr. R. Twiss 
kindly cooperated with us in this phase of the work. 

Findings. Twenty-fi\'e of tliis group of 30 patients were found 
to have normal gall bladder function according to cholecystography, 
while 5 were considered infected. Of these 25 negati\'e cases, iS 
received additional investigation by way of the duodenal tube and 
blood chemistry. Four of these patients, in spite of negative 
Roentgen-ray findings, gave positive evidence of infection by duo- 
denal drainage. Of these 4, 3 revealed streptococci and cliolesterol 
crystals in drainage while 1 repeatedlj- showed evidence of Bacillus 
coli infection. The evidence, weak as it might be in some respects, 
was substantiated in every case by definite clinical evidences of 
cholecystitis. 


Rheumatic Patibots in Whom a Diag.vosis or Choi.ecvbtitis Was Made. 


Crise 

No. 

! 

; Cliolccj’stog- 
! rajihy. 

Duodenal* 

microscopic. 

Drainncr, 

bactcrioloKic. 

Blood chemistry. 

' Urea. Cholrstcrol. 

73011 

1 

i Pathologic 

Bile pigment; cut- 

Nonhemolytic strep. 

4 7 

0 217 

' CG403 

Pathologic 

cium; cholesterol 
Bile pigment; cal- 

Staph, alb. 


0.244 

•11719 

4 

Pathologic 

cium cholesterol; I 
bile stained w.b.c. i 

Calcium; cholesterol I Staph, alb. 

S.9 

; 

0.1 S.G 

GG091 

Pathologic 



9.7 

0.19! 

30918 

4S912 

Pathologic 

Negative 

Calcium; bile stained 

Nonhemolytic strep. 

7.2 

0.250 



w.b.c. ; bile pigment 

Staph, alb. 



81.313 

Negative 

Cliolesterol 

Nonhemolytic strop. 

13.1 

0.17.5 

48410 

Negative 

Bilirubinate pigment! Nonhemolytic strep. 

0.3 

0.300 

29281* 

Negative 

calcium; cholesterol 

Staph, alb. 

B. coli (2 drainages) 

13.0 



* Tlio liistory and physiral c-taniination in all cases supported tlie diiiKiioMis of 
cliolccystitis. 
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The diagnosis of the 5 found positive on cholecystography was 
supplemented in part by evidence from duodenal drainage. A 
table showing the pertinent facts in each positive case is appended. 
It will be seen that 9 (4.5 per cent) proved to have gall bladder 
disease. 

Of these 9 patients, 6 had the osteoarthritic type of arthritis, 
whereas 3 had the type commonly considered infectious. As usual 
the former fell within the older age group (40 to 60 years). The 
average age of all 9 was 44 years. All were females. One of these 
9 was subjected to cholecystectomy and was given a vaccine made 
from the organisms found in the duodenum. Others received 
repeated therapeutic drainage. In no case did these measures 
materially help the arthritis. 

Comment. In 200 patients with chronic rheumatic disease, 
only 4.5 per cent gave any evidence whatever of gall bladder infec- 
tion. It is of interest to compare this figure with the much higher 
incidence of nasal, pharyngeal and dental infection in arthritis. 
To compare it with the incidence of gall bladder disease in general 
is of even more importance. At the Mayo Clinic, in 49,659 general 
admissions the incidence of gall bladder disease was 5 per cent.^° 

The fact that all our positive cases were females is also of sig- 
nificance, the usual sex distribution in choleeystitis being 2 females 
to 1 male. Also the average age (44 years) is to be noted, and the 
fact that most of them have passed their menopause, since gall 
bladder disease ordinarily occurs in both of these groups. 

Conclusion. Our study reveals that, in 200 cases of various chronic 
rheumatic conditions, the incidence of gall bladder infection is no 
higher than in any group of general hospital admissions. In no 
case was cholecystitis seen to be a definite factor in etiology. 
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Its Past. Present and Future. Internat. Clin., 


CARBARSOliE THERAPY IN AMEBIASIS. 

By Nor.m.\n D.vvid, M.D., 

Herbert Johnstone, Pii.D., 

AND 

L. L. Stanley, 

SAN FRANCISCO, CALIF. 

(From the Pacific Institute of Tropical Medicine in the Iloojier Foundation for 
Medical Research, University of California, and the San Quentin Prison, 

San Quentin, Calif.) 

An opportunity was afforded, bi' a current protozofilogic sun'cy 
of new admissions to San Quentin Prison, to study the effectiveness 
of 4-carbaminoplienyl arsonic acid (carbar.sone)* in amebiasis 
under excellent conditions of control, in the effort to determine 
whether or not a previous report oh the usefulness of this drug in 
amebiasis’ might be confirmed. Judgment as to the effectiveness 
of the therapy was based on the same criteria which were generally 
discussed by Reed and his associates.’ 

Forty-two patients have been observed, with careful and frequent 
stool examinations, for 3 or more months following cessation of 
treatment. Four other patients were jiaroled before such an 
observation period could be completed, and it ivas impo.ssible to 
follow them satisfactorily. Two of these 4 had recurrence of stools 
positive for Entama:ba histol\-tica after the first course of carhar- 
sone tlierapy (5 gm. in 10 day.s); one 0 weeks after ces.sation of 
treatment and another after 7 weeks. Both these patients had 
heavy infections. A second course of carbarsone thenipy clc.wcd 
the .stools promptly, and they were negative for Entamivba histo- 
lytica when the jiatients were paroleil, both 1 month after stopjiing 

• .Supplied by Eli Lilly A- Co., IndiiiiuilwlL. Iiid. 
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the second course of treatment. Another patient with a severe 
infection Avith liver inAmlvement (No. 37, Table 1) had a recurrence 
of positive stools after the first course of treatment Avith carbarsone. 
This patient received another course of carbarsone, a total of 20 gm. 
. in 7 AA'eeks, after Avhich his stools remained clear for 2 months and 
then became positive again. He had preAuously been treated Avith 
emetin hydrochlorid and other amebicidal agents. 


Table 1. — Response of Patients Infected AA^itii Entamceba Histolytica to 

Cabbabsone Thebapy.* 





Observation 

Stools examined 



Patient 


Symptoms 

period a/tcr 

after treatment 



No. 


and signs. 

treatment 

and found 

Response. 




in months. 

negative. 



1 


. . + 

6 

24 

C. 

P. 

2 


— 

6 

23 

C. 


3 


. . + 

6 

25 

C. 

P. 

4 


. . + 

6 

23 

C. 


5 


+ 

7 

24 

c. 


6 


. . + 

7 

25 

c. 

P. 

7 



6 

21 

c. 

P. 

8 


. . + 

6 

22 

c. 

P. 

9 


. . + 

6 

22 

c. 

P. 

10 


— 

6 

24 

c. 


11 


. . + 

6 

24 

c. 

P. 

12 


. , — 

5 

23 

c. 


13 


. . + 

6 

23 

c. 


14 


. . + 

5 

24 

c. 

P. 

15 


. . + 

5 

24 

c. 


16 


— 

5 

21 

c. 


17 


. . + 

5 

23 

c. 

P. 

IS 


. . + 

5 

24 ' 

c. 

P. 

19 


. . + 

5 

24 

c. 

P. 

20 


. . + 

5 

25 

c. 


21 


. . + 

5 

25 

c. 

P. 

22 


. . + 

4.5 

24 

c. 

P. 

23 


. . + 

4.5 

24 

c. 


24 


— 

4.5 

25 

c. 


25 


— 

4.5 

21 

c. 


26 


+ 

4.5 

24 

c. 


27 


. . + 

4.5 

24 

c. 

P. 

28 


. . + 

3.5 

18 

c. 


29 


— 

4 

21 

c. 


30 


— 

4 

21 

c. 


31 


— 

4 

21 

c. 


32 


. . + 

4 

24 

c. 


33 


+ 

4 

24 

c. 


34 


. . + 

5 

24 

c. 

P. 

36 


. . + 

4.5 

23 

c. 

P. 

36 


— 

4.5 

24 

c. 


37* 


. . + 

1 

9 

Positive again. 




2 

15 

Positive again. P. 

38 


. . + 

3.5 

25 

C. 

P. 

39 


. . + 

3.5 

24 

C. 

P. 

40 


— 

4 

21 

C. 


41 


— 

3 

24 

C. 


42 


. . + 

3 

21 

C. 

P. 

C. = 

stools cleared. P. = 

patient improved. 





* All p.'itients except No. 37 received 5 gm. carbarsone orally in 10 days; No. 37 
received two such courses of treatment in 2 months. 
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In the ordinarj' case of chronic amebiasis with relatively mild 
symptoms, we have found that a total of 5 gm'. of carbarsone, admin- 
istered orally at the rate of 0.25 gm., twice daily for 10 days, is 
sufficient to clear the stools and to bring about clinical improvement. 
In severe infections this course of treatment may have to be repeated 
and , in severe diarrhea it should be supplemented with carbarsone 
retention eneraata (2 gm. carbarsone in 100 cc. of 1 per tent sodium 
bicarbonate solution), in order to achie\'e a satisfactory result. 

No symptoms of arsenic toxicity were noted in any of these 
patients. Five patients, who received carbarsone purified by a 
different method from that employed in other Ipts of the drug 
which we used, gave evidence of local gastric irritation. Tliis dis- 
appeared promptly, and was not observed subsequently on con- 
tinuing treatment with carbarsone purified by the original method. 

Conclusions. Our findings generally confirm those reported bj'^ . 
Reed.^ All but 1 of a group of 42 cases of amebiasis observed for 3 or 
more months after oral treatment with carbarsone were successful!}" 
cleared of Entamoeba histolytica (as far as careful stool examinations 
could reveal), without toxic effect and without hospitalization. It 
is our opinion that carbarsone offers a relatively nontoxic, satis- 
factory and cheap means of inaugurating therapy in amebiasis. 
It seems to be quite as effective as emetin, and is to be preferred as 
an initial therapeutic agent, because of the definite evidence of 
pathologic damage from emetin in the doses necessary for clinical 
effectiveness.^ Acetarsone and chiniofon do not show as satis- 
factory an effect in amebiasis as we have found for carbarsone. 
In severe cases of amebiasis the recommended dosage of carbarsone 
(5 gm. in 10 days) may not be enough. Repetition of the course of 
therapy, supplemented with carbarsone retention cnemata, is then 
indicated. Only after this would one seem to be justified in incur- 
ring the risks involved in emetin therapy. 
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A Textbook of Hemak Physiology, By August ICrogh, Ph.D., LL.D., 
Professor of Zoophysiology in Copenhagen University, Copenhagen. 
Revised and edited by Katherine R. Drinicbr, A.B., M.D., formerly 
Research Assistant in Applied Physiology, Harvard Medical School, 
Boston, Pp. 233; 108 illustrations. Philadelpliia: Lea & Febiger, 
1932. Price, S2.75. 

This English translation of the author’s book should prove a useful 
presentation of the elements of physiology. The facts are presented with 
a simple clarity worthy of a great master. Dr. Katherine Drinker in trans- 
lating it has also added many useful, clear diagrams. The sections on 
circulation and respiration and the ideas of quantitative anatomy therein 
introduced make these sections particularly outstanding. Throughout 
the book there are few inaccuracies, though perhaps the treatment of the 
nervous system is the weakest part. 

The Danish edition was prepared for school^ children of 16 to 18 years 
of age and for such students the book appears ideal. The English edition 
has been designed for the use of college students and one can oidy comment 
that if tliis is the kind of study that the college students carry on in American 
universities, it is a serious reflection on the standards of the colleges and 
confirms the criticisms that American colleges carry on too much superficial 
and elementary teaching. H. B. 


The History of Medicine. By Bernard Dawson, M.D. ILond.), 
F.R.C.S. (Eng.). Pp. 160; 31 illustrations. London: H. K. Lewis & Co., 
Ltd., 1931. Price, 7s. 6d. 

An evaluation of a volume that covers such a large field in such a short 
space is scarcely less difficult than its original composition. In order to 
avoid a mere cataloguing of facts certain items must necessarily be given 
more than their proper space, while others which may happen to appeal 
to the reviewer more than to the writer are properly entirel}^ omitted. 
Perhaps the fact that these 7 lectures have proven profitable and enter- 
taining for the junior medical students for whom they were prepared is 
sufficient guarantee of the value of the work to others. With such thoughts 
in mind, however, we question the value of such a book as compared to 
others of twice the cost and three times the size, that have mostly original 
instead of borrowed illustrations. All the more meed too for a bibliography 
to help those who wish to read further in the matter. E. K. 


Allergy and Applied Immunology. A Handbook for Physician and 
Patient, on Asthma, Hay Fever, Urticaria, Eczema, Migraine and 
Kindred Manifestations of Allergy. By Warren T. Vaughan, M.D. 
Pp. 359; 21 illustrations and numerous tables, St, Louis: The C. V. 
Mosby Compan}’-, 1931. Price, S4.50. 

There are few conditions in which the intelligent cooperation of the 
patient is so essential for successful treatment as in the manifestations of 
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allergy. Physicians working in this field will therefore welcome this hook 
•n training of their patients. The general practitioner, also, 

will find an adequate statement of our present practical knowledge of 
allergj', as well as numerous references as a guide to further reading. The 
author brings to his task not onh' a thorough masterv of liis subject, but 
also a delightfully clear and idn'd literan' stjde. ' P. K. 


Paiung Your Sickness Biels. By i\riCH.VEL iM. DA^^s. Pp. 27G. 

Chicago: University of Chicago Press, 1931. Price, S2.50. 

As interesting analysis of a complicated problem: the unevenness of the 
burden of sickness as it affects individuals, the factors which enter into 
the increasing costs of medical care, the attempts which have thus far been 
made to solve the problem. The author concludes that the solution lies 
fundamentally in the distribution of the financial burden cither bj' taxation 
or by insurance. Physicians and lajanen will find here not only food for 
thought but a guide for action. ' R. K. 


Clinical Allergy. Asthma and H.xy Fever. By Francis M. Racke- 
MANN, ]\'I.D., Physician to the Massachusetts General Hospital; Instruc- 
tor in Medicine, Harvard Medical School. Pp. G17; 29 illustrations. 
New York: The Macmillan Companj', 1931. 

The author states that the objects of this book arc to digest the enormous 
mass of literature that has accumulated on this subject and by means of 
these sources, add particularly from personal experience, to define the 
present-day conception of the mechanism of asthma, hay fever and allied 
disorders and to discuss methods of diagnosis and treatment. He has suc- 
ceeded admirably in producing a book which the general practitioner and 
the student will find comjilete, authoritative and readable. Special 
workere in the field Avill appreciate the extensive bibliography. R. K. 


Gwecologic Roentgenology. Bj' Julius Jarciio, M.D., F.A.C.S., 
Attending Gjuiecologist and Obstetrician, Sydenham Hospital, New 
York. VoL. 13. Annals of Roentgenology. Edited bj' James T. 
Case, M.D., Professor of Roentgenologj', Northwestern University Medi- 
cal College, Chicago. Pp. 571; 273 illustrations, 5 colored plates. New 
York: Paul B. Hoeber, Inc., 1931. Price, .S20.00. 

In this monograph the author discusses the roentgenologic methods of 
diagnosis with the aid of pneurnoperitoneum and iodized oil injections of 
the uterus and tubes. Ordinarj^ roentgcnologj' has little use in gj'nccologj’, 
being limited, according to the'author, to the diagnosis of calcified fibroid.s, 
in which condition roentgenologic therapy is contraindicated. 

The author discusses at length both pneumoperitoneum and utcro- 
saljiingography. The technique of lioth methods is detailed, not only as 
to the induction, which is of value to the g.vnecologist, but, as well, the 
roentgenologic details as to position, e.xjwsure and intcn’retation of the 
resulting picture. The author’s experience with uterosalpingography has 
evidently been extensive. To emphasize certain points m technique 
and diagnosis he has introduced many ^lertincnt case historie.s. A short 
•section on radiation thcrapv gives in a concise, clear manner the major 
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points in generally accepted present-day technique. The book is pro- 
fusely illustrated with excellent reproductions of appropriate roentgeno- 
grams and a number of color plates. It is in every sense an atlas of the 
subject. The literature has been widely searched and liberally quoted, 
and a large bibliography is appended, following which is an authors' name 
index. 

While the author suggests that the volume is intended as a guide for 
roentgenologists assisting in such diagnostic methods, it should also be of 
unusual value to gynecologists as a very full exposition of the value of 
roentgenology in gynecologic diagnosis and therapy. 

P. W. 


Approved Laboratory Technique. Prepared under the Auspices of 
The American Society of Clinical Pathologists. By John A. Kolmer, 
M.D., Dr.P.H., D.Sc., LL.D., Professor of Pathology and Bacteriology, 
Graduate School of Medicine, University of Pennsylvania, and Fred 
Boerner, V.M.D., Associate Professor of Bacteriology, Graduate 
School of Medicine, University of Pennsylvania, Assisted by C. Zent 
Gabber, A.B., M.D., Associate in Pathology, Peking Union Medical 
College, and Committees of The American Society of Clinical Pathol- 
ogists. Pp. 663; 300 illustrations, 11 plates. New York: D. Appleton 
& Co., 1931. Price, S7.50. 

Even with the great number of books on laboratory technique that have 
recently flooded the market, this one should be welcomed not only on 
account of its intrinsic merits but on account of the official sanction that it 
received from The American Society of Clinical Pathologists. With the 
many and continuing additions to laboratory methods useful in clinical 
medicine, it has been inevitable both that the standards of technical per- 
formance should suffer and that the clinician often should not have sufficient 
knowledge to make maximum use of laboratory helps. Emphasis on the 
indispensability of accurate and reliable apparatus and reagents, and 
inclusion of methods used by practising veterinarians are noteworthy 
items in this book. It is richly and intelligently illustrated; however, the 
colors, especially of erythrocytes, are disappointing. Many would not 
agree that the exact source of platelets is as 3 ’^et unknown (p. 95) ; “ Reticu- 
lated erythrocytes" (pp. 92 and 93) is an obsolete term. Terry's quick 
surface staining biopsy method is not found. A more serious criticism is 
the omission of original references, which greatly restricts the potential 

value of this otherwise excellent book. E. K. 

\ 


The Mongol in Our Midst. By F. G. Crookshank, M.D., F.R.C.P. 
Pp. 539; illustrated. Third edition greatly enlarged and entirelj'^ reivrit- 
ten. London; Kegan Paul, Trench Trubner & Co., Ltd., 1931. Price, 
21s. net. 

Doubtless many will remember a small volume of the Toda}'- and 
Tomorrow series that caused amusement several years ago by the compari- 
son of 3 main human stocks, Caucasian, Mongol and Negro, to the chim- 
panzee, orang-utang and gorilla. This has now reappeared, much enlarged 
and more fu% documented, in a form that enables the author to put 
forward adequatelj" the ideas that he has held for man^’^ 3 'ears. Whether 
or not readers are comdnced by his argument — and I doubt if manj’’ will be 
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—they at least -nail recognize tlie sincerity of tlie author and a measure of 
skill in maintaining a difficult thesis. 

That the occurrence of Mongoloids in Caucasian populations is of anthro- 
pological as -u'eH as medical importance is a statement that will doubtless 
find considerable support. That the similarities which the author elicits 
among Mongols, mongoloids and orangs show a common ancestral origin 
for the tliree, closer for instance than Mongols and Caucasians, is a far 
diflferent matter. _ The assumed relationsliip of negros to gorillas and to Lang- 
don-Down's Ethiopian idiot and of whites to chimpanzees and to micro- 
cephalies likeudse remains unconvincing in spite of suggestive similarities 
of appearance and geographical distribution. The chimpanzee and the 
Sheikh of Fig. 9 seem remarkable for their dissimilarity; but one wonders 
why certain Irish tjTies were not utilized. 

Though the literary style adopted is better suited to entertain than to 
convince, the more serious minded reader will find plenty of pabulum set 
forth in the Appendices and extensive Bibliography. E. K. 


Medicau Men in the American Revolution, 1775-1783. The Mmy 

Medical Bulletin, No. 25. By Louis C. Duncan, Lieut.-Colonel, U. S. 

Army, Retired. Pp, 414; 53 illustrations. Carlisle Barracks, Pa. : Medi- 
cal Field Service School, 1931. 

For the interesting and important medical history of the Revolution, 
one has hitherto had to turn to James Thatcher’s Journal, Surgeon-General 
Tilton’s book on military hospitals, or such necessarily brief chapters as 
in Packard’s “Medical History of the United States,” or ex. 'parte essays, 
such as John Morgan’s “Vindication.” Colonel Duncan’s scholarlj; work 
not only remedies this deficiency but has combined with an authoritative 
statement a delightful story that once begun is apt to be read from cover to 
cover. Though the 52 illustrations are listed, by a curious oversight there 
are neither Index nor Table of Contents to the book. As the reviewer had 
to make his own Table he is passing it on the reader: Chapter 1, ^ledicine 
and Surgery in the Colonies; Chapter 2, Making of the Army; Chapter 3, 
Siege of Boston; Chapter 4, The Canada Ex]icdition; Chapter 5, The New 
York Campaign of 1776; Chapter 6, New Jersey Campaign; Chapter 7, 
Reorganization of the Army; Chapter 8, The Campaign for Pliiladelphia; 
Chapter 9, Burgo^me’s Campaign; Chapter 10, 177S-^Monmouth; Chapter 
11, Medical Director Shippen; Chapter 12, The War in the South; Chapter 
13, Medical Director John Coclman; Chapter 14, Yorktown; Chapter 15, 
The End; Appendix A, Losses; Appendix B, List of Medical Men who Took 
Part in the Revolution. If this sterling book is adequately knoum and 
ajiprcciated, applications for copies to the Medical Field Service School at 
Carlisle should quickly e.xliaust the edition of 5000. If so, let us hope that 
a new edition wth these omissions rectified will be made available. ^ 


The IlARraY Lectures, 1930-1931, Series 26. Pp. ISO; illustmtod. 
Baltimore: The Williams & Wilkins Company, 1931. 1 ricc, 81.00. 


The contents of this volume arc of interest not only in maintaining the 
lii'^h standard of presentation set by pre\'ious volumes but also as exnibit- 
inc both the changes in jwint of \'icw as to well-known conditions ana t ic 
emergence, often so gradual as to be almost unnoticcable, of 
of medical importance. The 8 lectures n t ins volume fje: ? he I emalc 
Sex Hormone, by R. T. Frank; Mass Action m Cerebral function hi K. ... 
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Lashley; Sinanthropus— Peking Man: Ite Discovery and Significance by 
G. Elliot Smith; Psychoanalysis and Medicine by Franz Alexander; Possible 
Immunologic Reactions in Plants by E. M. East; The Coronary Artery in 
Health and Disease by James B. Herrick; Cold as an Agent in Physiologic 
Analysis by Sir William Hardy; Tissue Resistance and Immunity by 
Frederick P. Gay. While each reader will have his own preferences and 
the difficulties of condensing large topics into small space are recognized, 
the Reviewer would especially recommend. the lectures of Elliot Smith, 
Herrick and Hardy. E. K. 


The White House Conference Publications on Chile Health and 
Protection. New York: The Century Company, 1932. I. Health 
Protection for the Preschool Child. By George Truman Palmer, 
Dr. P.H., Chairman, Subcommittee on Statistics, Mahew Derryberry, 
Research Assistant, and Philip Van Ingen, M.D., Chairman, Com- 
' mittee on Medical Care for Children. Pp. 275; 50 charts and numerous 
tables. 1931. Price, S2,50. II. Body Mechanics: Education and 
Mechanics. Report of the Subcommittee on Orthopedics and Body 
Mechanics. By Robert B. Osgood, M.D., Chairman. Pp. 166; illus- 
trated. Price, 81.50. III. Psychology and Psychiatry in Pediatrics: 
The Problem. Report of the Subcommittee on Psychology and Psy- 
chiatry. By Bronson Crothers, M.D., Chairman. Pp. 146. Price, 
81.50. 

• I. "This report undertakes to answer the question; To what extent is 
the health of the children in the United States who are the nucleus of the 
next generation being protected? The report is based on house-to-house 
inquiries made by representatives of nearly 1000 different local organiza- 
tions, reaching 146,000 children in three-fourths of all cities of over 50,000 
population and 37,000 children living in the rural areas of 42 states. The 
result is the most complete and graphic picture of how preventive medical 
and dental services are being apphed to the preschool child which has yet 
been presented. The book is an invaluable addition to the literature of the 
preschool child. It includes an introductory statement regarding the 
present status of preventive medical and dental measures, a discussion 
of the findings of the survey, a series of reference tables showing in detail 
the survey findings in each area studied, and a discussion and explanation 
of the administration of the survey and the computation of the data col- 
lected.” 

II. “Body mechanics is defined . . . as ‘the mechanical correlation 
of the various systems of the body with special reference to the skeletal, 

, muscular and visceral systems.’ There is positive evidence to prove that 
not less than two-thirds of the young children of the United States exhibit 
faulty body mechanics, and that this condition is likely to continue into 
adult life. The evidence gathered shows that improvement in body 
mechanics is associated ivith improvement in health and efficiency. An 
important distinction is made in the report between training in the prin- 
ciples of good body mechanics and training in various physical exercises.” 

. III. “This report considers the important question. Should the medical 
practitioner attempt to give advice when difficulties threaten the satis- 
factory development of personality in a child under his care? Although the 
•report does not urge all doctors to attempt to become expert in the fields 
of psychology and psychiatry, it states the opinion that adequate physical 
care of the child cannot be given without attention to whatever intellectual 
and emotional difficulties may be present, and concludes that when trouble 
arises and the individual child is in distress a well-informed and alert 
physician is the obvious adviser.” 



724 


RE^^E'\VS 


Teaitojient de la Tuberculose par la Saxocrysin. By I^-ld Sectier 
I\pd<;cin-Chef a I'Hopital de Bispebjerg, Copenhagiie. Pp. 110; 21 
illustrations. Copenhagen: Le\in and hlunksgaard, 1932. 

Saxocrysin is one of a number of gold preparations eniploj'ed in therapy 
of tuberculosis. The fmst part of the book briefly discusses the chemothera'^ 
peutic action of gold in experimentallj’- produced tuberculosis as studied 
notably by Mollgaard. Different chapters discuss the following aspects; 
The method of administration and obsen-ation of patient; untoward reac- 
tions; indications and contraindications; use of gold in different forms of 
tuberculosis, especially pulmonarj' tuberculosis; a table of dosage and 
analj'sis of results. Excellent results are reported in therapy of medical 
tuberculosis. The book is a good brief presentation of the status of gold 
therapy. A number of references are given. Doses above 150 mg. of 
gold as advocated by the author are now no longer employed in many 
clinics on account of severe reactions. J. K. 


, A Textbook of Medicine for Nurses. By E. Noble Cilwiberlain, 
M.D., M.Sc., M.R.C.P., Senior Assistant Physician and Cardiologist, 
Royal Southern Hospital, Liverpool, etc. With a Foreword by Miss E. 
M. Musson, C.B.E., R.R.C., Chairman, General Nursing Council for 
England and Wales. Pp. 439; 3S illustrations. New York; Oxford 
University Press, 1931. 

It is the author’s object to give nurses a book that yill be as practically 
helpful as possible, one that she may refer to as she cares for the patient 
and so add constantly to her fund of scientific knowledge. 

In a clear, compact manner this text describes most of the problems 
in medical nursing, that a nurse needs to enable her to give tlie intelligent 
and satisfactory care, that is such a welcome help to the physician and 
comfort to the patient. 

The chapters on Bacteriolog)' and Therapeutics include only the essential 
elements that relate directl}' to nursing practice. 

Special emphasis is given to the medical treatment and nursing care of 
all diseases discussed. An Appendix describes clearly the common techni- 
cal procedures used. A Glossary, an Index and a Summarj’’ complete the 
book. 

No review could adequately describe the wealth of material, the valuable 
illustrations and diagrams, some of wliich are colored, that are found in 
this book, nor give an}' hint of the beautiful st.vle in which it is written. 
Aside from its value as a textbook that could be used with satisfaction 
anwhere this book is a fine piece of literature. 

M. S. 


Blood Sugar in Noilmal .\nd Sick Children. By Elisabeth Svexs- 
G.\ARD. Pp. 245; illustrated. Copenhagen: Levin A Munksgaard, 1931. 

In this monograph, translated into English from Danish, the autimr 
eviews the literature and gives her own data on fasting blood sugar values, 
blood sugar curves after ingested glucose and the effect of repeated gluco.se 
tests in the same indii-idual. Data are given on 11 nonnal newborn 
infants, 26 nonnal infants from 15 days to 1 year, 22 normal children from 
1 to 13 yeans of .age, 5 children with celiac disease, 5 with chronic dy.spcp.sia. 
4 cretiiLS, 5 children with eczema, 5 with rickets and (1 with tetany. 
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. Findings of especial interest were the wide physiologic fluctuations in 
blood sugar curves after ingestion of glucose in infants on different days, 
and the very slight rise in the blood sugar after glucose feeding in. celiac 
disease. 

Noteworthy features of the work are the completeness of the protocols, 
and the large number of blood sugar samples taken in each curve. 

I. z. 


The Black Death and Men of Learning. By Anna Montgomery 

Campbell, Assistant Professor of History, New Jersey College for 

Women. Pp. 210. New York; Columbia University Press, 1931. 

This is the first book of a series to be published under the auspices of 
the History of Science with the aid of an appropriation of the Carnegie 
Corporation to ‘ ‘ assist in publishing important contributions to knowledge .’ ’ 
Dealing with the greatest catastrophe that has befallen mankind in historic 
times, it tells a tale that is not only of absorbing interest to those who like 
to consider the present in the light of the past, but is also of scholarly value 
concerning the effect of the black death on the intellectual classes, the 
universities and science in general. The plague tractates, so productively 
studied by Sudhoff, with their revelation of contemporary views on the 
cause and nature of the disease and the accepted methods of protection, 
prevention and treatment, are first outlined. Later chapters portray in a 
well-documented but readable fashion the damage done by the pestilence 
to medicine, law, theology, politics and the sciences, both in the university 
and in extracollegiate activities. A 14-page bibliography, in addition to 
the copious footnotes, paves a broad approach for those who wish to go 
further. E. K. 


Memorie e Communicazioni Scientifichb (1894-1930). By ' Prof. 

, Cesare Serono, Dottore in Medicina ed in Chimica, Docente di Chimica 

e Microscopia Clinica nella R. Universita di Roma. Pp. 701. Rome; 

Institute Nazionale Medico Farmacologico Serono, 1931. 

The book is a collection of scientific investigations previously published 
in_ various journals. The collection represents 40 years of the author’s 
scientific activity and was published on the occasion of the twenty-fifth 
anniversary of the foundation of his institute. 

The articles deal mostly with biologic chemistry, more and more leaning 
to the field of therapeutics. 

Notable among these are studies on cholesterol and lecithin first intro- 
duced in human therapy by the author in 1897 ; studies on the physiologic 
and therapeutic action of lipoids, with special reference to cholesterol and 
lecithin (1911); researches on the various digestive ferments, their physi- 
ology and preparation in liquid form; studies on the therapeutic action of 
magnesium and calcium and their synergetic action, and finally (1923) 
researches on the action and preparation of insulin. 

There are also several articles of interest to the clinical pathologist 
concerning mostly quantitative urinalysis. 

The collection is preceded by a brief autobiographic sketch, and closes 
with a stimulating and somewhat prophetic article on life and radiation. 

M. S. 
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IMedicine in Virginia in the Eighteenth Century. By Wtodh,\m B. 

Blanton. Pp. 449; illustrated. Richmond, Ya.: Garrett & IMacsie’ 

Inc., 1931. Price, S7.50. “ ’ 

To the author's former book, Virginia Medicine in the Seventeenth Century 
(All. J . Med. Sci., 1930, 180, J15), is now added this larger work covering 
a period when the Old Dominion was not only in the heyday of her glory, 
but v<ns facile -princeps in intellect, wealth and prominence on this continent! 
A century which put the colonies well on the road to prosperity and devel- 
oped a galaxj' of brMant minds relatively unequalled at that period or since 
was bound to have its interesting medical side . This the author has captured 
for us both in detail and in spirit. Though quacks were all too common, 
as indeed they always have been in tliis gulhble land, men of high stand- 
ards and ability were numerous in the profession and the habit of going 
abroad for one’s education was in full swing. Even those who followed 
the apprentice system carried it out so thoroughly that much more of the 
available knowledge of the time was acquired bj’’ the intelligent student 
than is possible today. 

The author, well versed in his subject, by correlating Virginia medicine 
with that of Europe and the other colonies, greatly widens the interest of 
his work to the reader. In the 18 chapters, not only are medicine, surgery 
and obstetrics depicted in some detail, but the related subjects of pharmacy, 
dentistry, nursing and botany receive understanding treatment. Espe- 
cially interesting is the chapter on Jefferson and William B\Td of Westover, 
as examples of eighteenth century useful amateur scientists in medicine, 
wiiile the chapter on Wasliington’s last illness is of peculiar appropriateness 
at this time. Biographies of physicians in various Virginia towns and coun- 
ties, while of more restricted interest, add to the value of the book as an 
historical record. The Historical Committee of the Medical Society of 
Virginia, of w'hich the author is a member, is to be heartily congratulated on 
this concrete example of their actixdties. E. K. 


Laboratory Diagnosis. By Edwin E. Osgood, M.A., M.D., Assistant 
Professor of Medicine and Biochemistry, Director of Laboratories, Uni- 
versity of Oregon, School of Medicine, and H.\rold D. Haskins, M.D., 
Professor of Biochemistriq Universitj' of Oregon, School of Medicine. 
Pp. 475; 21 figures and G colored plates. Philadelphia: P. Blakiston’s 
Son & Co., Inc., 1931. Price, 85.00. 

An outgrow'th of the outline used at the University of Oregon in teaching 
clinical pathologj', this book attempts somewhat more than the usual 
manual of laboratory diagnosis. The usual description of methods, which 
occupies the latter half of the book, is preceded by 9 chapters on disorders 
of the various parts of the body tliat may best be investigated by laboratory 
methods. Thus in Chapter V (IS jiages on Disorders of the Central Ner- 
vous System), the routine resume in black-face tiqic of essential points in 
anatomy, plivsiology and biocheinistrj' is followed by a statement of indi- 
cations “for examination of the cerebrospinal fluid and several pages of 
interpretations of findings. A discussion of the colloidal gold test is 
followed by an outline of the systematic laboratory investigation of coma. 
This mode of treatment unavoidably leads to more or less rcjictition, which 
at times is verbatim (cp. crA'throcytic diameters, on pages 192 and 37.5). 
Also while it undoubtedlv offers in convenient form many considerations 
not included in the conventional laboratoiw' manual, it is problcm.atic 
whether many of these should not be left for more com])letc treatment cls^ 
where. The'book is beautifully prepared and its statements accurate; it 
gives good \-aluc for the price charged. L- E- 
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International. Studies on the Relation Betwteen the Private and 
Official Practice of Medicine With Special Reference to the 
Prevention of Disease. Conducted for the Milbank Memorial Fund 
by Sir Arthur Newsholme, K.C.B., M.D., F.R.C.P. London; George 
Allen & Unwin, Ltd. Baltimore; Williams & Wilkins Company, 1931. 
Vol. I contains The Netherlands, Denmark, Sweden, Norway,. Germany 
and Austria. Pp. 248. Vol. II contains Belgium, France, Italy, Jugo- 
slavia, Hungary, Poland, Czecho-Slovakia. Pp. 249. Vol. Ill contains 
England and Wales, Scotland and Ireland. Pp. 658. Medicine and 
THE State; The Relation Between the Private and Official 
Practice of Medicine With Special Reference to Public Health. 
With a Foreword by William H. Welch, M.D., LL.D., Pp. 300. 

The reviewer draws freely on Foreword and Preface; One of the major 
problems in public health administration is that of ascertaining the proper 
sphere of the private physician in the field of public health. During the 
past ? years the Directors of the Milbanlc Memorial Fund have had occa- 
sion to consider this problem very seriously, in connection with the oppo- 
sition of some members of the medical profession to certain phases of 
public health work inaugurated by the Fund. Finding few precedents in 
the United States to guide them, the Directors decided to arrange for an 
international investigation to throw light on the relationship between the 
fields of activity of private physicians and of physicians and laymen en- 
gaged in public health work. Hitherto most countries have evolved 
measures only as each pressing need has emerged. The different countries 
have not learned adequately from each other. To shed light on these 
questions a survey was conducted for the Fund by Sir Arthur Newsholme, 
M.D., K.C.B., former chief medical officer of the Local Government Board 
of England and Wales, and lecturer on public health administration, 
School of Hygiene and Public Health, .Johns Hopkins University. The 
material gathered is presented in the first three volumes. The author 
points out that the observations have an additional value in that they 
were all made by the same individual and are therefore comparable. The 
specific medical problems which figure chiefly in the report are the methods 
of medical attendance on the poor, the provision of hospital treatment and 
consultative facilities for the sick, the medical phase of siclaiess insurance 
and the special problems of maternity and child welfare work, of school 
medical work and of work for the treatment and prevention of tuberculosis 
and venereal diseases. The fourth and concluding volume, Medicine and 
the State, summarizing the subjects as illustrated in the countries, surveyed, 
and presenting the author’s conclusions and suggestions for action, is par- 
ticularly recommended to all readers. These volumes constitute a contribu- 
tion of the first importance in the field of social medicine. R. K. 


Nursing in Nervous Diseases. By James W. McConnell, M.D., 
Neurologist to the Philadelphia General Hospital; Associate Professor of 
Neurology, Graduate School of Medicine, University of Pennsylvania. 
Pp. 153; 24 illustrations. Philadelphia; F. A. Davis Company, 1932. 
Price, $1.50. 

This book admirably fulfills its purpose to make “life easier for both 
the student nurse and the patient suffering from organic nervous disease.” 
The many illustrations are aptly chosen and each chapter ends Mth a 
list of pertinent ^review questions. Throughout, the utmost clarity is 
shoivn, but one regrets the narrow confines of the subject matter. 

The important subjects discussed are; nervous system, nomenclature, 
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unconsciousness, apoplexy, epilepsy, diseases of the spinal cord, tabes 
dorsalis, poliomyelitis, neuritis, paralysis agitans, chorea, neuroses and 
psychoses. 

Other useful subjects vould be drunkenness, narcotic poisoning, heat 
prostration, tube feeding and even artificial respiration. The inclusion of 
nursing in mental diseases vould not be difficult, and, since the same 
methods are frequently employed, not inappropriate. 

As the book stands, it pertains too definitely to nursing in the nervous 
wards of the Philadelphia General Hospital, whereas, it should be worthy 
of a much larger field. N. Y, ' 


BOOKS RECEIVED. 


NEW BOOKS. 


Internal Medicine. By various contributors. Edited by John H. Musser, 
B.S., hl.D., F.A.C.P., Professor of Medicine in tlie Tulane Unii'ersit}' of 
Louisiana School of Medicine; Senior Visiting Physician to the Charity 
Hospital, New Orleans. Pp. 1316; 37 illustrations. Philadelphia: Lea 
& Febiger, 1932. Price, SIO.OO. 

Fxmctional Disorders of the Large Intestine and Their Treatment. By .T.\cob 
Buckstein, M.D., Instructor in Gastrointestinal Roentgenology, Cornell 
University Medical College, etc. Pp. 223; 60 illustrations and 40 rcjiro- 
ductions of radiographs. New York: Harper & Brothers, 1032. Price, 
S3.00. 


The Failing Heart of Middle Life. Bi' Aebert S. Hym.in, A.B., M.D., 
F.A.C.P., Cardiologist, Beth David and Manhattan General Hospitals, 
etc., and A.a.ron E. Parsonnet, M.D., C.M., F.A.C.P., Attending 
Physician and Cardiologist, Newark Beth Israel Hospital, etc. With a 
Preface by David Riesman, M.D., Sc.D., F.A.C.P., Profe^or of Climcal 
Medicine, University of Pennsylvania School of Medicine. Pp. 53S; 
166 illustrations, some in colors. Philadelphia: F. A. Davis Comp.any, 
1932. Price, S5.00. 

The Nature of Human Conflicts. By A. R. Luria, Professor of Psychology 
at the Acadein}' of Communistic Education; Research Associate, State 
Institute of Experimental Psychology, AIoscow. Translated from the 
Russian and Edited by W. Horsley Gantt, Phipps Psychiatric Clinic, 
Johns Hopkins University, etc. With a Forewortl by Adolf Meit.r, 
Profe.ssor of Psychiatry, Johns Hopkins University. Pp. 431 ; 133 figure.s. 
New York: Liveright, Inc., 1932. Price, S4.00. 

Your Teeth a?ul Their Care. By Carl W. .Ah.vms, D.D.S., San Bernardino, 
Calif. Pp. 141 ; 30 illustrations. St. Louis: Tlic C. V. Mosby Company, 
1932. Price, SI. 25. 

A sound elementarj’ cxpl.Bnntion in Iny Inncuaco of the sfnipturo of llio fpolli, 
thoir disca.sos and how they should be met. 


Endocrine Medicine. Three Volumoi and an Index Volume. By Willi.vm 
Engeldach, M.D., F.A.C.P., B.S., M.S., D.Sc., Member of Staff, St. 
Louis, City, Jewish, Baptist Sanitarium and Maternity Hospitals. \Vitli 
a Foreword by Lewellys F. Barker, Professor Emeritus of .Vrcdicino, 
The Jolms Hopkins University School of Medicine. Vol. J . Ccncral Con- 
siderations. Pp. 460; 139 illustrations and 62 tablc.s. I ol. 11. The Infan- 
tile and Juvenile Endocrinopathks. Pp. 473; 10.0 illu.stnition.s and -•« 
tables Vol. 111. The Adolc.^ecnt and Adult Endoennopathe.’^. i p. bhl; 
255 iliustrations and 26 tables. Springfield, lib: Chnrlc.s C lliom.a.s 
1932. Price, S35.00. 
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Hospitals and Child Health. A Publication of tbe White House Conference 
on Child Health and Protection. Reports of the Subcommittees on Hos- 
pitals and Dispensaries, Clifford G. Gruleb, M.D., Chairman; Con- 
valescent Care, Adrian V. S. Lambert, M.D., Chairman; Medical Social 
Service, Ida M, Cannon, R.N., Chairman. Pp. 279; illustrated with 
tables. New York; The Century Company, 1932. Price, S2.50. 

Pharmacology of the Medicinal Agents in Common Use. By Stanley 
Coulter, Ph.D., Sc.D. Pp. 254. Indianapolis: Eli Lilly & Co., 1932. 
Price, 50c. 

“ Heretofore there has been no comprehensive, small-size work on pharmacology. 
To meet this need Dr. Stanley Coulter, Dean Emeritus of the Purdue University 
School of Science, spent over three years in the preparation of a compact treatise 
on the pharmacology of the drugs now in common use by the medical profession. 
In this work he had the cooperation of members o/ the medical and research staffs 
of the Lilly Laboratories. The subjects are alphabetically arranged. Under each 
title there is a terse statement of the constituents of the drug, its physiologic action, 
dosage, and brief mention of its more important therapeutic uses. In no sense is 
this book intended to supplant the larger standard texts on pharmacology. On 
the other hand, it is the hope of its author and the publishers that the use of the 
pocket-size book will so intrigue the student in the subject that he will be led to 
closer studies of the great authorities on pharmacology.” 

The Psychological Effects of Menstruation. Nervous and Mental Disease 
Monograph Series No. 56. By Mary Chadivick. Pp. 70. New York 
and Washington; Nervous and Mental Disease Publishing Company, 
1932. Price, S2.00. 

Laboratory Service and the General Practitioner. By Arnold Renshaw, 
M.D., B.S. (Lond.), D.P.H. (Manch. and Camb.), Director of the Lab- 
oratory of Applied Pathology and Preventive Medicine, Manchester, etc. 
With an Introduction by Dan McKenzie, M.D. (Glas.), F.R.C.S.E. 

, Pp. 267; 8 illustrations. New York; Oxford University Press, 1932. 
Price, S2.50. 

NEW EDITIONS. 

Principles of Chemistry. By Joseph H. Roe, Ph.D., Professor of Chem- 
istry, George Washington University Medical School, etc. Pp. 427; 
30 illustrations. Second edition. St. Louis: The C. V. Mosby Company, 
1930. Price, 82.50. 

A simple statement to meet the requirements of a 45-hour course in chemistry 
for nurses, with over 150 pages of exercises. 

The American Illustrated Medical Dictionary. By W. A. Newman Dor- 
land, A.M., M.D., F.A.C.S., Lieut.-Colonel, M.R.C., U. S, Army, etc. 
With the collaboration of E. C. L. Miller, M.D., Medical College of 
Virginia. Pp. 1493; 941 illustrations, 279 portraits. Sixteenth edition, 
revised and enlarged. Philadelphia: W. B. Saunders Company, 1932. 
Plain, 87.00; Thumb Index, 87.50. 

A triumph of intelligent condensation, this new edition includes in a volume 
of convenient size more than 3000 new words, hundreds of which are “not defined 
in any other medical dictionary." Without laying any claims as an encyclopedia, 
it includes literally hundreds of indexed portraits, over a hundred tables, a 50-page 
therapeutic table, 941 illustrations with 105 in color, and a wealth of short bio- 
graphic statements. 

Bailey’s Textbook of Histology. By Adolph Elwyn, A.M., Assistant Pro- 
fessor of Neurolog}'-, and Oliver S. Strong, A.M., Ph.D., Professor of 
Neurology, with collaboration of others. Pp. 746; 529 illustrations. 
Eighth edition, revised and rewritten. Baltimore; Wm. Wood & Co., 
1932. Price, 85.50. 

This is an especially valuable edition to own as it completes the changes only ■ 
partly carried through in the previous edition. A new chapter on the Living Cell 
has been included and the attempt to correlate with function continued. Omission 
of the architectonics of the nervous s 3 'stem has necessitated a separate book 
composed of the “nervous” material of the seventh edition. 
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Viruses —Rivers {Science, 1932, 75, 654) writes that tliis is an age 
of extremes. There is a universal desire to express everytliing in the 
superlative tense; the largest ships in the world, the fastest automobiles, 
the smallest microorganisms. The fact that certain organisms are too 
small to be seen by the microscope lens adds importance and mystery 
to these objects. In the last few years tliere has been a very general 
increase in interest of scientists in these organisms and many unusual, 
odd and strange statements and conclusions have been made regarding 
the viruses. There is no reason to beliei-e that all infectious i'.sea.scs 
can be caused only by fungi, bacteria, spirochetes and protozoa or that 
all infectious agents must he viable. Some autliors contend that in 
the virus group are included all infectious diseases whose ctiologic 
agents are not known. This certainly cannot hold true for such disorders 
as smallpox, vaccinia, rabies and poliomyelitis; in otlier words, that 
these diseases are not caused by any known agent merely because such 
an agent is invisible or unable to be grown. On the epntrary, writes 
tlie author, the viruses of many diseases are quite familiar to tliosc 
who know. They can be distinguished from eacli other and from 
bacteria. Their presence can be ascertained easier and more readily 
than certain bacteria. They are recognized by the type of host at- 
tacked, by the clinical and patliologie pictures they induce and by the 
immunologic responses thei’’ e.vcite. It is not necessary to see elec- 
tricity nor to recognize it to control it, nor is it essential to see and 
grow every infectious agent. It has not been definitely proven, _ more- 
over, that an infectious agent must be viable; it is possilile indeed 
that inanimate material may be capable of exciting disease just as it 
may be capable of exciting agglutination reactions when treated with 
a variety of proteins. It has not been proven and it seems quite 
unlikcly'to consitler viruses merely as stages in bacterial life; even the 
existence of bacterial life cycles is doubtful. Other workers have 
become convinced that viruses arc animate, yet they state that the 
size of the organisms causing foot-and-mouth disease is S to 12 
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The author, who of course is speaking only for himself, questions 
if it is possible “for an aggregate of so few protein molecules to 
be an organized living creature possessed of metabolic and repro- 
ductive powers comparable with those of minute bacteria.” There 
is no reason to believe because viruses are smaller than bacteria 
that all of them are identical in size and shape, nor that they are of 
the same nature. “Some may be inanimate transmissible incitants of 
disease, others may be primitive forms of life unfamiliar to us, still 
others may be minute living organisms.” It may be possible that 
viruses may be situated near the line that separates inanimate from 
living organisms. The author, furthermore, questions whether it is of 
supreme importance to know whether the viruses are living or merely 
the products of cellular perversion which are able to bring about similar 
perversion in other cells. The mere fact that it is not possible to see 
and cultivate the agents responsible for poliomyelitis, smallpox or yellow 
fever does not mean that it would be easier to handle these diseases 
from the preventive point of view if they could be observed and grown. 
The viruses of these diseases have been identified and kept bacteria-free. 
They can reproduce the disease in experimental animals, and protective 
serum can be obtained. Vaccination against virus diseases is more 
successful than in nearly any of the bacterial diseases. It is very 
doubtful indeed if the cultivation of tlie viruses on ordinary media 
would lead to obtaining agents superior to those already known, to 
combat many of the virus diseases. The chief difficulty in controlling, 
these infections lies in the fact that they are spread usually from the 
upper respiratory tract. As the author rather facetiously suggests, 
it is essential to breathe and as yet no one has suggested a method 
to obtain uninfected air for the human beings living among their 
fellow men. To wait until viruses are seen and cultivated in a lifeless 
medium is merely to waste time. These diseases have been studied by 
methods other than the usual bacteriologic technique and a certain 
amount of success has attended these efforts. . 
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Torsion of the Omentum.— Morris {Arch. Surg., 1932, 24, 40) notes 
that Marchette reported the first case of torsion of the omentum in 
1851. Corner and Pinches, in 1905, collected 54 cases. The present 
study brings the observed cases to a total of 217. The normal environ- 
ment and anatomic arrangement of the great omentmn are such as to 
favor rotation of this structure about its long axis, while the intro- 
duction of certain mechanical conditions and pathologic changes 
within and adjacent to it supply the immediate exciting causes of such 
rotation. It is clearly established that omental twists are capable of 
producing clinical symptoms of acute and chronic character, and that 
this condition therefore merits some consideration in the diagnosis of 
abdominal conditions. Variation in the intensity of degree of rotation 
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determines two basic clinical and anatomic types of torsion: (1) The 
complete, in which acute progressive symptoms and marked pathologic 
changes are dependent on complete permanent circulatory obstruction 
at the site of the twist; (2) the incomplete, which is characterized bv 
vague, chronic recurring sjmiptoms and mild patliologic changes in 
consequence of incomplete, partial or temporary obstruction, which 
permits repeated spontaneous restitution before" pronounced organic 
changes develop. Diagnosis presents ob^^ous difficulties as indicated 
by the fact that a correct pre-operative diagnosis was recorded in only 
7.9 per cent of 217 cases. A statistical study of tlie series, however, 
emphasizes certain essential clinical manifestations and points of lus- 
tory, the recognition of which should enliance the precision of a pre- 
operative diagnosis. The deliberate fi-xation of the free margin of tlie 
omentum by suture to an adjacent structure may be tlie source of future 
complications, and its accidental inclusion during abdominal closure is 
to be avoided carefully. 


Tumors of the Bile Ducts.— Marshall (S^irg., Gyncc. and OhsteU, 
1932, 54, 6) finds that indications are that benign tumors of tlie bile 
ducts are extremely rare, that carcinoma is by far tlie most common 
neoplasm of the ducts, and that carcinoma of tlie bile ducts is more 
common in males than in females. Gall stones were present in 43 per 
cent of tlie cases on which tliis study was previously based. Obstruc- 
tive jaundice has been found in most cases and may be extreme, fluctu- 
ating in severity or intermittent. The presence or absence of pain 
seems to be of little, if any, diagnostic significance. Tjqiical biliary 
colic is not uncommon witli tumors of the bile ducts unassociated with 
cholecystitis or cholelithiasis. The specific cause of obstructive jaun- 
dice is not easily diagnosed before operation. Positive diagnosis is 
rarely possible. Obstructive jaundice is usuallj' a surgical problem, 
regardless of tlie type of lesion which causes the obstruction. Surgical 
treatment should have a favorable effect, because significant siTnptoms 
bring tlie patient to the physician early in tlie course of the disease anti 
the tumor is small, slow growing and late to metastasize. Obstructive 
jaundice usually kills the patient, before the tumor itself has passed the 
stage of operability. Operations on tumors of the bile ducts carries a 
high mortality, because of the tendency to hemorrhage and the technical 
difficulties of operation on the biliary tract. 

Skull Fracture Involving the Frontal Sinus.— Gardjian and Shawan 
(Ann. Svrg., 1932, 96, 27) report tliat incidence of frontal sinus frac- 
tures in a series of over 2600 cases of skull fracture is around 5 per cent. 
The majority of sinus fracture cases are asymptomatic. They should 
be confined to bed for a period of S to 10 days at least. They should 
not be permitted to blow the nose. Intranasal douches are contra- 
indicated. The patient should be watched for infection in tlie .sinus 
and suppuration within the cranial cavity. Compound fractures in 
this situation should be operated on as soon as the condition of the 
patient permits. The posterior wall of the sinus should he inspected. 
The great majority of frontal sinus fractures should be left alone. 1 lie 
results vdth conservative treatment arc gratifying. The incidence of 
meningitis in this scries was less than 1 per cent. 
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Sympathetic Ganglionectomy and Trunk Resection in Arthritis: 
Indications, and Results.— Henderson and Adson (J. Bone and Joint 
Surg., 1932, 214, 47) state that it is apparent that there is a group of 
cases of chronic arthritis in which vasospastic phenomena are seen and 
are responsible for or aggravate the arthritic symptoms. Sympathetic 
ganglionectomy and trunk resection offer additional aid in the treat- 
ment of these patients, but ejctreme care should be exercised in the 
selection of cases. Sympathetic ganglionectomy and trunk resection 
are indicated for young persons who have vasomotor phenomena such as 
cold, wet, pale or cyanotic extremities, but whose arteries are patent, 
elastic and not occluded. The operation is not indicated in advanced 
cases in which there is marked ankylosis; neither is it indicated when 
the infectious process is still present. The operation affords the great- 
est amount of relief in the smaller joints of the extremities, fingers, 
hands, wrists, toes, feet and ankles. When there is involvement of the 
larger joints, such as the knees, hips, shoulders and spinal column, 
little is accomplished either in checking the disease or in ameliorating 
the symptoms. 


The Use of Auscultatory Percussion for the Examination of Frac- 
tures. — Lippman (.7. Bone and Joint Surg., 1932, 14, 118) writes that 
auscultatory percussion applied across fractures of the shaftof the femur, 
humerus and clavicle may be so interpreted as to indieate the presence 
of a complete fracture, the relative position of the fragments and, during 
the postoperative course, the development of bony union. The stetho- 
scope bell and the percussing finger should be applied over bony prom- 
inences on either side of the fracture and the sound so elicited com- 
pared with that produced by the same procedure on the normal side. 
Sound alteration constitutes the criterion of the test. Pitch and quality 
changes result from free vibration of the separate fragments and 
accordingly signify complete fracture or incomplete union. Appreci- 
able diminution in sound intensity indicates poor conduction and 
reflects absence of end-to-end contact. The application of the test is 
simple, rapid and entails no discomfort to the patient. The desired 
information is immediately obtainable. In the hospital it may be em- 
ployed equally well with the patient on the orthopedic table, in traction 
apparatus, in bed or in a plaster cast, and is consequently applicable 
during, as well as following, reduction. 

Prostate Operations : Prostatectomy vs. Resection. — Davis (J. Am. 
Med. Assn., 1932, 97, 1674) states that early recognition and treatment 
of infection of the prostate is urged to prevent obstructions. Recogni- 
tion of early obstructions and their correction by transurethral methods 
will lessen the number of advanced cases of prostatism. Prostatectomy, 
previously being the avenue offered, deterred many from seeking relief 
early before irreparable damage to the urinary tract and other organs 
had occurred. Resection (a term used for instrumental ablation) 
reduces the removal of the obstructing prostate to a minor surgical 
operation with the accm-acy of a cystoscopic procedure and permits 
operation in the minutest detail under direct vision. Resection reduces 
the hospitalization to several days as compared to several weeks for 
prostatectomy with its economic considerations. In bars and con- 
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tractures, for accuracy and ease of operation, resection excels any metliod 
previously described. In tliese conditions there is no excuse'for more 
radical measures. In the large hypertrophies tliat require one or more 
sections, -witli its freedom from mortality and discomfort to the patient, 
it should be tire method of choice, as tliese conditions can be corrected 
■svithout resorting to major surgical procedures. In inoperable carci- 
noma relief by resection is to be recommended over permanent supra- 
pubic drainage. 


Obstructions to the Ureter Produced by Aberrant Bloodvessels.— 
l-'OUNG (Stirg., Gynec. and ObsL, 1932, 54, 27) ^mtes that obstruction at 
or near the ureteropehne juncture is not infrequently caused by vessels 
which run from the great vessels to the lower pole of the kidney. Two 
cases are reported in which these vessels caused an acute flexure, kink- 
ing and obstruction of the meter, in 1 case bilateral and in the other 
unilateral. In the bilateral case the less affected kidney was operated 
upon first, and tlie aberrant vessels obstructing tlie meter were clamped, 
di\'ided and ligated. This was followed by a distinct postoperative 
reduction in the kidney fimction on tliis side. At the second operation 
the author carried out a new procedure (aplastic operation) by means 
of which it was possible not only to resect tlie very redundant pelvic 
sac, but also in closing it to draw the meter away from tlie veins, so 
as to completely remove all possibility of obstruction. The result 
obtained in this case was completely satisfactory. The same pro- 
cedme was carried out in the second case also witii complete success. 
In the first case drainage of a huge hydronephrotic sac was kept up for 
over 1 month by means of a retained meteral catheter passing out 
through the penile meatus. This resulted in an amazing restoration 
of this kidney, which was pre\dously functionless, to practically normal 
function, so that it was possible to save this kidney and to carry out the 
conservative plastic of the pelvis with excellent results. 
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The Treatment of Malignant Neutropenia With Pentose Nucleotids. 
The stimulating efiect of nucleic acid or its decomposition products on 
white blood cell formation has occasionally been reported in the litera- 
ture. J.\CKS0N, Parker, Hinehart and Taylor (J. Am. Med. Asm., 
1931 97 1436) now publish the clinical results of treating 20 cases ol 

profound leukopema with intramuscular or intovcnoiB injections o^^ 

unbroken, pentose nucleotids (“nucleotid Iv 96, Eh LiIIn Co.). In 
acute illness 0.7 gtn. of tl.e nneknlid in 100 ec. ol s.al.nc sola- 
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tion was injected intravenously, daily for 4 days; 0.7 gm. in 10 cc. of 
distilled water was also given intramuscularly on the same days and 
on each subsequent day until improvement was evident. Certain 
patients showed a sharp, temporary reaction to the intravenous injec- 
tion. Seven of 13 patients with an apparent agranulocytic angina 
recovered under this treatment. In another patient the temperature 
and blood picture became normal but death intervened from pulmonary 
hemorrhage. Definite signs of clinical improvement appeared on the 
third or fourth day of the treatment. The blood picture improved 
between the fourth and seventh days, usually on the fifth. The total 
and differential blood cell count became normal 10 days after the 
treatment was started. Symptomatic improvement and healing of 
the ulcers occurred simultaneously with the improvement in the blood 
picture. All of 5 cases of malignant neutropenia associated with infec- 
tion, treated similarly, recovered. In these 5 cases and the 8 with 
agranulocytic angina the charts of the temperatures and of the blood 
cell counts were practically identical. There is evidence that the 
nucleotid acted beneficially also in 2 cases of chronic benzene poisoning 
observed over a long period of time. In 1 case recovery appears cer- 
tain. From the recovery of 14 out of 20 cases of malignant neutro- 
penia treated with nucleotids, the authors conclude that these com- 
pounds react favorably on the inactive bone marrow of certain cases 
with this condition. They emphasize, however, that nucleotids are 
ineffective in leukemia and in sepsis without neutropenia and leukopenia. 


Prostigmin, a New Peristaltic Agent.— -Rothschild {Med. Klin., 
1932, 28, 365) reports the results of animal investigations upon the 
actions of a new synthetic alkaloid closely similar in constitution to 
physostigmin, which is introduced under the name of prostigmin. He 
finds that, when studied upon the isolated surviving intestine, prostig- 
min acts essentially as do physostigmin, pilocarpin and acetylcholin, 
increasing the muscular contractions of the intestine and raising the 
muscular tone as well as promoting increased peristalsis. It also 
effectively antagonizes the actions of atropin, adrenalin and papaverin. 
From these purely pharmacologic studies, it is apparent that the drug 
may be expected to be of use therapeutically as a substitute for physo- 
stigmin. Clinical studies on prostigmin by Kottlors {Ibid., p. 366) 
show that in doses of 0.5 mg., injected subcutaneously, the drug in- 
creases intestinal peristalsis in a most effective manner. It not only 
increases the degree of intestinal contraction but it promotes the for- 
ward propulsion of the intestinal contents, probably more satisfactorily 
than does either physostigmin or pilocarpin. Doses of 0.5 mg. of pro- 
stigmin produce little or no disagi'ceable side actions, the only constant 
action observed being a slight slowing of the heart rate. It is effective 
also in man to overcome the action of atropin upon the intestinal 
tract. Its actions are well developed within about 15 minutes after 
its injection. These findings are established both by roentgenologic 
studies of the large intestine and from clinical observations in about 
300 patients in whom prompt and effective emptying of the intestine, 
both of gas and of fecal contents, were secured. The patients included 
chiefly postpartum women and patients upon whom laparotomy had 
been performed. The effectiveness of tlie drug in promoting evacuation 
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is much increased if a small enema of from 20 to oO cc. of glycerin be 
given. The author regards prostigmin as being preferable to p'hysostig- 
min because of the absence of side actions andljecause of its production 
of increased physiologic motility of the intestine without the tendency 
to produce excessive contraction and cramps. 


The Effect of Insulin on Gastric Secretion.— This problem is of 
special interest, both because of the frcquentlj' reduced or absent 
hydrochloric acid in the gastric secretion of diabetic patients and because 
of the use of insulin for the increase of appetite and gain of body weight. 
Lurje and Elijin (Trfc??. l:lin. Wchnschr., 1932, 45, 492) studied the 
effect of 10 to 20 units of insulin on the gastric secretion in 22 cases in 
which 35 observations were made. In all of the cases with normal or 
hj'peracidity tliere was an increase in the gasti-ic acidity due to insulin. 
In cases tntli gastric anacidity insulin usually produced no change, but 
in some instances hydrochloric acid appeared following insulin therapy. 
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Milk Irradiated by Carbon Arc Lamp,— Hess and Lewis (./. Am. 
Med. Ass7i., 1932, 99, 647) activated pasteurized milk by means of 
carbon arc rays, and carefully controlled and measured the radiant 
energy. They found that exposure of 16 seconds was sufficient to render 
the milk antirachitic. A clinical test of this product in the prevention 
and cure of infantile rickets showed that it is a liigiily effective anti- 
rachitic agent which can be relied on. Less than 1 qiuirt daily sufficed 
to protect even negi'o infants. The great advantage of using activfitcd 
milk, both fluid and in the dry form, in the prophylaxis of rickets, is 
that this furnishes an automatic method of therapy and likewise pro- 
vides calcium and phosphorus. Laboratory tests of this milk .showed 
that it contained a comparatively small number of antirachitic units as 
judged by the standard rat assay. In view of the e.xcellcnt clinical 
results it is evident that the established method of assay cannot be 
relied on to appraise the value of irradiated milk for infants. This 
discrepancy in standardization also was found to hold true for tests of 
milk from cows that had been fed irradiated yeast. The indiaitions 
for various antirachitic agents is variable. The most outstanding are 
irradiated milk either fluid or dry, milk from yeast-fed cow.s, cod-liver 
oil, viosterol and irradiated ye.ast, and direct ultraviolet irnuliation. and 
concentrates and combinations of these products. These measures 
differ not only in their specific virtue, but also in their applicability 
according to whether one is considering individuals or a community, 
whether the community is rural or urban, and at all events according 
to the cost of the preparation. 

Studies in Status Lympbaticus and Its Relation to Anesthetic Deaths. 
-Ke.mp (AnccslL ami Amilg., 1932, 11, 12S) reviews clinical, jibysio- 
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logic and pathologic evidence to show that, in animals and individuals 
in whom enlarged thymus as well as hyperplastic mesenteric lymph 
glands Avere found at postmortem, there is definite evidence of a relatively 
deficient endocrine function. The glands that play the important part 
of being deficient are the adrenals and the thyroid gi’oup which contains 
the thyroid and the thjmius. Pituitary and gonadal dysfunction play 
a less important part. He defines status lymphaticus as a relative or 
absolute endocrine insufficiency leading to a disturbed metabolism and 
an unbalanced autonomic nervous system, with the consequent liability 
to the sudden onset of cyanosis and shock and death from little or no 
apparent cause. As yet the only recognized features on postmortem 
are enlarged mesenteric lymphatic glands and usually a thymus that 
is larger than the average for the age and state of nutrition. The symp- 
toms of this state are dyspnea, cyanotic attacks not of cardiac origin, 
intermittent suffocative spasms with or without fits of crying or temper, 
stridor, paroxysmal coughing or choking attacks, shock and collapse 
from seemingly insufficient cause. The dyspnea is due to an anoxemia 
from a sudden change in a blood stream Avhich no longer is able to carry 
oxygen. This he attributes to the lack of adrenal hormone. The cyan- 
otic attacks are attributed to the same cause. The suffocative spasms, 
the stridor or laryngismus stridulus he attributes to the preponderance 
of the parasympathetic or vagus division of the autonomic nervous 
system acting upon the musculature of the larynx and bronchi. He 
blames the same vagotonia for the paroxysmal coughing and choking 
attacks, and the shock, collapse and death are the end results of the dis- 
turbed metabolism and disturbed autonomic nervous system resulting 
from endocrine dysfunction. 


The Schick Test in Infancy. — Gbeengakd {Arch. Fed., 1932, 49, 
526) gave 584 infants periodic Schick tests. In all 1140 tests were done 
on these children. He found that the positive reactions according to 
age groups was in strict agreement with the mass of statistics accumu- 
lated relative to the incidence of the positive reaction in infancy. The 
transition from a negative to a positive reaction was demonstrated in 
114 of these infants. This curve demonstrated the great variability in 
the duration of the passive immunity in infancy. A few of the infants 
showed the loss of immunity as early as the first to the third month of 
life. In some this immunity persisted past the first year of life and after 
18 months in some cases. The greatest percentage of cases showing the 
loss of immunity as measured by the Schick test fell in the age group of 
4 to 10 months. Comparative Schick tests were carried out on a group 
of 100 infants and their mothers. In this group a definite lack of agree- 
ment between the tests of the newborn and their mothers Avas found. 
Sixty per cent of the neAvborn infants of positive mothers gave negative 
reactions to the Schick test and in every instance in AA’liich a positiA^e 
Avas obtained, the reaction of the infant Avas much less intense than that 
of the mother. All the infants of negative mothers reacted negatively. 
He found that the incidence of the positiA'^e Schick test in infancy A'-aried 
from 17.6 per cent in the neAvborn period to 70 per cent at 1 year of 
age. Almost 80 per cent of the infants had lost their immunity by the 
end of the ninth month. While the positiA-e Schick test is indicative 
of lack of specific immunity in the neAvborn, the negative Schick test 
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IS of no significance in this age period since a large proportion of infants 
without antitoxic immunity show no reaction to intradennal toxin. 
This lack of sensitivity to intradermal diphtheria toxin is demonstrated 
by other tj-pes of skin irritants as well, and is due to a specific lack of 
reaGti\'ity of the skin of the newborn or a cutaneous energy. 

Erythroblastic Anemia.— Koch and Shapiro {Am. J. Dis. Child., 1932, 
44, 318) state that erythroblastic anemia should be considered as a 
definite disease entity. It is a ^ave and chronic anemia with familial 
and racial tendencies. Chronic infections, rickets and other nutritional 
disorders are of no etiological importance. The onset is in early infancy 
and is accompanied by splenomegaly and some degree of icteric dis- 
coloration of the skin. There may be progr^sive enlargement of the 
cranial and malar bones with associated mongoloid facies. Studies of 
the blood frequently reveal, besides the low hemoglobin and the er.\’thro- 
blastosis, a leukocytosis of varying degree and often an increase of 
mj'^eloid or lymphoid cells. There is evidence of increased hemolysis 
in the liigh icteric index and positive indirect van den Bergh reactions, 
although the fragility of the red cells is not increased. The course is 
not altered by any of the recognized forms of hematopoietic stimula- 
tion. The benefit of a transfusion of blood is but temporary. Following 
splenectomy there is a marked and sustained increase in the circulating 
normoblasts. This is characteristic, but general improvement is not 
observed. 
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Chemical and Electrolytic Lesions oE.the Mouth Caused by Artificial 
Dentures. — L.\ix {Arch. Drrinul. nud Hiiph., 1932, 25, 21) discovered 
upon routine examination of the mouths of 45 consecutive adults wearing 
full-plate dentures that 42 per cent had either stomatitis or glossitis. 
Most of these cases Yvere due to neglected oral hygiene, malocclusion 
or trauma caused by imperfect adaptation of the plates to the alveolar 
processes. In several cases, however, the pathology was_ attributable, 
by a process of exclusion, to the porosity of the plates Yvliich contained 
free mercury sulphid and sulphur in one instance, and aluminum powder 
Yvith a trace of zinc in another. Macroscoiiic and microscopic analysis 
of other olYending plates shoYved undcrcuring with porosity. Another 
intcrcstim: group of 30 adults, whose moutlis contained two or more 
metals of different potentialities, registered from 1 to 40 degrees of 
calvanic current on the microamnietcr. One case of a metallic iqiper 



GYNECOLOGY AND OBSTETRICS 


739 


plate with amalgam fillings below registered a dangerously high degree 
of current. A large percentage of patients with two or more kinds of 
metallic dentures complained of symptoms, such as metallic taste, 
burning tongue and acute dental nerve sensations, or presented visible 
mucous lesions adjacent to or between metallic dentures. The autlior 
believes that tliese lesions are an expression of the irritation from gal- 
vanic discharges within the moutli, tlie saliva acting as. an electrolyte. 
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Period of Conception. — Ogino {Zentralh. f. Gynalc., 1932, 56, 721), 
of Japan, has been interested for several years in the relationship of 
the time of ovulation to the possibility of conception. In his present 
contribution, based on rather extensive clinical observations, he states 
that in 14 cases of pregnancy in which the day of conception was 
definitely known, that day was never after the period of ovulation in 
the menstrual cycle. In 5 fertile women observed dnring a period of 
115 months there were 242 sexual contacts after the period of ovulation, 
i. e., during the 11 days preceding the next expected menstrual period, 
without 1 instance of pregnancy. In 13 out of 14 pregnant women in 
whom the date of conception was loiown, intercourse had always 
occurred druing the period of ovulation or within 3 days preceding it, 
since the spermatozoa may remain alive for 3 days in the female geni- 
talia. In 1 patient the date of intercourse was 4 days before ovulation. 
He believes, therefore, that the time dming which a woman may be 
impregnated is, as a rule, during a period of 8 days which occm’s between 
the 12th and 19th day before the next menses. These 8 days represent 
a 5-day period of possible ovulation plus the 3 preceding days druing 
which viable spermatozoa may be in the female genitalia. Druing 
the period of 20 to 24 days before the next menses (4 to 8 days before 
oyulation) conception is seldom possible while druing the 11 days 
immediately preceding the menses (postovulation period) he definitely 
states that conception is impossible. From the practical standpoint 
the conception period may be figured from the last menstrual period. 
In the 28-day cycle tliis period would be from the 10th to 17th day 
after the beginning of the last period. When the cycle is longer or 
shorter than 28 days the period of conception will vary accordingly, 
being moved back in the longer type and forward in the shorter type. 
In cases w’here the menstrual cycle is irregular he has constructed 
formulas, thus: Beginning of conception period equals 10-{- (minimal 
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cycle, 2S days). End of conception period equals 17+ (maximal 
cycle, 2S days). The results of these formulas express the number of 
days after the last period. In estimating the cycles it is necessary to 
take at least 12 cycles to get an average for both maximal and minimal, 
as 3 or 4 cycles 'would not be sufficient. These formulas are practicallv 
of value only to those women whose variation is not over 10 davs, since 
the greater the variation, the less the value of the formuia. For 
instance, in women whose cj^cle varies from 20 to 30 days the beginning 
of the conception period would be 10+ (26 — 28) or's days and the 
end of the conception period would be 17+ (36 — 28) or 25 days after 
the beginning of the last period. If the next cycle would be of the 
minimal tjqDe menses would occur on the 27th day so that tliere would 
be only 1 day between the 25tli and 27th when she would be absolutely 
sterile. If the next cycle were of the maximal tjqie she would have 
11 days before tlie onset of the following period when she would be 
sterUe. This work is very interesting from tlie aeademic standpoint, 
but it is doubtful whether it will be of much practical value, as in general 
it would seem to be rather awkward to correlate se,xual desire ■inth 
mathematical formulas. 


Fibroids and Ovarian Cysts Complicating Pregnancy,— According to 
Lynch (Califoriiia and TFcst. Med., 1931, 35, 415), when a patient who 
is very anxious to have children presents herself during the second or 
third month of pregnancy witli a complicating uterine fibroid, unless 
the fibroid is cervical, there are four possible plans of treatment; (1) 
Hysterectomy, (2) induction of abortion with subsequent removal of 
the tumor, (3) myomectomy with or without removal of the fetus 
and (4) allow the woman to progress in her pregnancy and meet emerg- 
encies if they arise. After a thorough discussion of these four plans of 
treatment, he believes that, in general, patients without pedunculated 
tumors should be allowed to progress in the pregnancy if they possibly 
can. Nature very often overcomes difficulties that seem impregnable 
even to the obstetrician of widest experience, and many cases come to 
term. Most of the women who are seen at terra with large fibroids in 
the fundus deliver quickly and spontaneously. If they do not deliver 
quickly the labor may be quite prolonged since fibroids arc frequently 
a cause of inertia. When tliere is an indication for Cesarean section 
at term the question often arises whether it should be followed by 
hysterectomy or myomectomy. Hysterectomy is relatively safe, but 
if the patient is yoimg it should be remembered that the fibroids often 
involute after delivery to such an e.\tcnt as to seem to have disappeared. 
There is little difl’erencc of opinion as to the proper treatment of ovarian 
cysts discovered early in pregnancy, as they should be removed what- 
ever their size, type or location. The fourth month of pregnancy is 
probably the time at which abortion is least likely to follow operation. 
In brief it may be stated that in dealing with fibroids comiilicating 
labor or pregnancy one must have an exceptional case if operation i.s 
required, while with ovarian tumors one must have an exceptional ease 
if operation is not required. (The fact that about 14 per cent of all 
ovarian neoplasms are malignant, and that frequently malignancy 
cannot be rccognizeil jireoperativcly, is a strong argument m favor of 
immediate operation in tlie latter group. C. C. N.) 
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Eye Changes in Congenital Cardiac Defects With Polycythemia.— 

Ginsburg {Klin. Monatshl. f. Atigcnheilk., 1928, 81, 591) reports the 
eye findings in 3 cases of congenital stenosis of the pulmonary artery 
witli secondary polycythemia. In the first patient, a child, aged 5 years, 
the erythrocytes numbered 6,500,000 per c.mm. and the hemoglobin 
percentage was SO. Ophthalmoscopic examination revealed hyperemic 
disks with sharp margins, dark-colored and somewhat dilated but not 
tortuous veins, with a suggestion of interrupted blood stream, normal 
arteries, and some grayness of the peripapillary regions. In the second 
patient, a girl, aged 20 years, the erythrocytes numbered 7,640,000 
per c.mm. and the hemoglobin percentage was 85. The eyelids and 
conjunctivaj were cyanotic and the skin, conjunctival and scleral veins 
were dilated. The optic disks were bright red with clear margins, and 
the peripapillary and peripheral retina had a grayish-blue tint. The 
retinal veins were tortuous, cyanotic, dilated to about twice their normal 
size and showed a broad central light reflex. The blood stream in the 
veins appeared interrupted in spots. The arteries were somewhat 
broader and darker than normal, were tortuous and showed a broad 
light reflex. The finer twigs of the retinal vessels were definitely dilated 
and visible. In the third patient, a girl, aged 16 years, the erytlrro- 
cytes numbered 9,800,000 per c.mm. and the hemoglobin percentage 
was 90. The conjunctivae were markedly cyanotic and showed dilated 
veins, more on tlie right. The right iris showed many new-formed 
vessels. A massive hemorrhage in the vitreous prevented a view of 
the right fimdus. Secondary glaucoma was present. In the left eye 
the disk was bright red with clear margins. The retinal veins were 
markedly dilated and tortuous, were of dark violet, almost black color, 
and showed localized dilatations. The arteries were not dilated but 
were darker than normal and markedly tortuous. The retinal vessels 
had broad light reflexes and the smallest vessels were dilated and 
tortuous. Histologic examination of the eyes of Case 3 showed the 
marked tluckening and hyalinization of the walls of the dilated vessels 
in the iris, ciliary body, choroid and retina. In the left eye a large 
hemorrhagic infarct was present in tlie periphery of the retina. In the 
right eye many vessels showed also endothelial proliferation, with nar- 
rowing and frequently obliteration of tlie lumen. Numerous hemor- 
rhages were present in the retina, betn^een the retina and the choroid, 
and in the viti’eous. The angle of the anterior chamber was obliterated. 
The author concludes that the changes seen in the retina in poly- 
cythemia vera and in congenital cardiac defects with secondary poly- 
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cytheniia are essentially the same and that the ophtliahnoscopic 
appearance of the vessels depends in both diseases on the increase of 
red cells witli tiie resultaiit increased viscosity and specific gra\aty of 
the blood, slowing of tlie circulation and disturbance of tlic nutrition of 
tire vessel walls. ^ Histologic examination of the eyes in both diseases 
shows degeneration of tlie vessel walls with resultant hemorrhages. 
The degree and type of the cyanosis retinie depends on the amount 
of increase in tlie red cells and not on the type of disease causing the 
increase. From his findings in these 3 cases the author believes that a 
light reflex is present on tlie retinal vessels whenever they push forward 
or elevate tlie internal limiting membrane of the retina. His histologic 
findings in the right eye of tlie third case support the view that hemor- 
rhagic glaucoma is dependent on disease of tlie ocular vessels and on 
closure of the angle of the anterior chamber by inflammatory adhesion 
between the root of the iris and the posterior smdace of the cornea. 
That tliis closure of tlie angle precedes tlie development of glaucoma is 
suggested by the finding of round-cell infiltration in the tissues at the 
iridocorneal angle in tlie left nonglaucomatous eye. 


Ocular Manifestations in Cranial and Intracranial Injuries,— 
Pfingst (South. Med. J., 1932, 25, 357) reports 2 rather unusual ocular 
complications of head injuries. Isolated paralysis of tlie superior 
oblique muscle of tlie left eye was observed in a boy, aged 11 years, 
following an injury which resulted in 3 linear fractures in the parieto- 
occipital area, 1 of wliich extended downward into the base. The 
paralysis cleared up in about 6 weeks. Right homonymous hemi- 
anopsia and left homonjTnous lower quadrant anopsia were found in 
a man, aged 4S years, who had noticed dilficulty in seeing to the rigiit 
immediately upon regaining consciousness after a fall on the face. 
The field defects were progressive. At operation a cyst containing 
blood-stained fluid was found deep in the substance of the occipital 
lobe below the calcarine fissure. Vision returned to normal after evacua- 
tion of tlie cyst. Hemianopsia reappeared with the refilling of the cyst 
and disappeared witli a second emptying of the cyst. The author 
calls attention to the lateralizing value of a unilateral dilated pupil 
after head injuries. He does not believe that fundus changes appear 
early, though he states that it is “not unusual after 10 to 12 hours to 
find a general retinal edema and a slight engorgcjnent of the veins.” 
True choked disk is a rare sjoiiptom in fracture of the skull. Occasion- 
ally nystagmus is present, due to injury to the semicircular canals, 
the- oculomotor center or tract, to the 4th ventricle, or to the medulla. 
Paralj'sis of an e.xternal eye muscle may occur immediately or, with 
delayed hemorrhage, 2 to 3 weeks after the injmy. The Gtli nerve is 
tlie most frequently injured. Paralyses of eye muscles usually recover 
in from 1 to 10 weeks. In anterior fractures of the skull extending into 
tlie optic foramen the optic nerve may be injured with resultant blind- 
ness and loss of pupillary reaction on the side of the lesion. The optic 
disk in sucli cases is normal at first, but in 2 or 3 weeks shows optic 
atrophv. In fractures of the middle fo.'^sa the chia.sm may be injured 
^Hth resultant bitemporal hemianopsia. 
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Cleidocranial Dysostosis. — A case of cleidocranial dysostosis is 
reported by Klemmer, Snoke and Cooper {Am. J. Rocni. and Rad. 
Therap., 1931, 26, 710). The patient, a girl, aged 12 years, could 
readily approximate the deltoid eminences anteriorly, thereby decreas- 
ing the shoulder width to less than 6 inches. Her anterior and posterior ' 
fontanelles were about | inch in diameter; the clavicles were absent 
except for bilateral stumps, each 2 inches in length and attached to the 
sternum; the supraspinous fossaj were absent, and the fingers and toes 
were short and tapering. 


Roentgenologic Studies in Early Lobar Pneumonia.— It is generally 
conceded, says Ude {Am. J. Rocni. and Rad. Therap., 1930, 26, 691) 
that tlie demonstration of a triangular area of consolidation is fre- 
quently the earliest roentgenologic finding in lobar pneumonia. How- 
ever, certain observers distinctly recognize “central” or “hilum” 
pneumonia and conceive it to be limited to the parahilar tissues without 
assuming the cone shape. On the other hand, Weill and Mouriguand, 
from a study of 350 cases, concluded that the shadow is usually tri- 
angular with its base always cortical. The author has studied 13 cases 
where the shadows in the anteroposterior view were of the “central” 
type, but in the lateral view it was found that the apparently “ central” 
shadow was conical, posteriorly situated and had its base on the periph- 
ery of the lung. He feels, therefore, that lateral roentgenograms of 
so-called “hilum” or “central” pneumonia show that the term is a 
misnomer, that these medial shadows are in reality posterior cone- 
shaped consolidations, and that they may be best defined as “early 
posteromedial” consolidations. 

Gastric Tumors.— A patient who gives a history of chronic dyspepsia 
and who has free hydrochloric acid in the gastric contents may, not- 
withstanding the latter finding, have cancer of the stomach. This 
patient, claims Dwteh {Radiology, 1931, 18, SO), is just as deserving 
of a detailed study to determine or rule out cancer as is one who con- 
sults a physician on account of comparatively recent gastric symptoms. 
Among his sei’ies of patients 3S per cent had a history of dyspepsia for 
10 years, and 70 per cent had free hydi'ochloric acid. A benign tumor 
of the stomach, although rare, may be the cause of an atypical gastric 
complaint, with anemia, loss of weight, diarrhea or Aveakness. The 
value of careful palpation of the stomach during roentgenoscopy cannot 
be emphasized too strongly; otherwise polypoid tumors are likely to 
escape discovery. 
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The Roentgen Ray in the Diagnosis and Prognosis of Upper Urinary 
Tract Infection.— In the roentgenologic studv of the kidney Plagge- 
MEYEK and Weltman {Radiologii, 1932, 18, 23) regard roontgenoscopic 
pyclograpliy as essential. By tliis method overfilling of the pelvis and 
consequent pain to the patient can be avoided. Obscure details can 
be studied better than in the pyelograms. Under vision the kidney 
can be palpated and its mobility and the relation of ealeuli, tumors, etc!, 
can be noted. 


Intravenous Urography. — One hundred and twenty -three consecutive 
intravenous iirographic examinations have been made by Gumming 
(Radiohgii, 1931, 18, 41). He has employed pyelognost, skiodan and 
m-oselectan, and finds tlie last named to be most satisfactoi;\-. With 
all three drugs he has seen temporarily alarming reactions. He deplores 
a tendency among practitioners to an overenthusiasm for intravenous 
uro^aphy which is not shared by urologists. He feels that this method 
of diagnosis should not be practised by urologists and roentgenologists 
independently, and tliat general laboratories should not attempt to 
place lesions of the genitourinary tract by intravenous urography. 


Ear Complications in Acute Craniocerebral Injuries.— Four Imndrcd 
and seventy-six cases of aiu-al bleeding or cerebrospinal fluid leakage 
are reported by Gurdjian (Radiology, 1931, 18, 74). The right car 
was affected in 36.5 per cent, tlie left in 41.3 per cent and both in 
20.6 per cent of the cases. In more than 93 per cent a fracture some- 
where in the skull was revealed by the Eoentgen ray. Most common 
Avas a fracture line in the mastoid region extending toAvard the occipital 
bone. Many had fractures in the parietal bone extending doAvn into 
the middle fossa. Others had fractures in the region of the foramen 
magnum. A certain number of frontal sinus fractures exhibited aural 
bleeding. 

Treatment of Superficial Fungus Infections With the Long Wave 
Length Roentgen Bays (Grenz Rays).— Dorne .and AYiiite {Radiol- 
ogy, 1932, 18, 727) relate their experience AA-ith 22 cases atlditional to 
30 previously reported, Avhich Avere considered to be examples of super- 
ficial fungus infection and Avcrc treated A\-ith fractional doses of Grenz 
rays. Witli such dosage those infections due to yeast-like fungi 
responded quite uniformly, AA’hile those of hypomycctic origin showetl 
very little improvement, if any. 


Roentgen Ray Treatment of Keloidal and Hypertrophic Scars.— In 
the opinion of Siieuman (Radiology, 1932, 18, prognosis as to the 
result from treatment should be guarded in every case of keloid or 
scar, be it ever so recent, being particularly cautiou.s as regards the 
syphilitic tvpe, the tuberculous, erosions on the face, hard lesions and 
ic-sions in the dark-skinned race.s. The Roentgen ray should not be 
pushed to the point of producing telangiectasis. Probably the most 
important item in the treatment of these conditions is caution, fear- 
lessness in calling on the plastic surgeon when he is needed, and e.spe- 
cially caution in the prognosis, as it may .save cinbarra.s.sment later. 
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The Acid Base Equilibrium of the Blood in Psychotic Patients With 
Special Reference to Affective Psychoses. — Appel, Farr and Hodes 
(J. Nerv. and Ment. Dis., 1932, 75, 22), feeling that the usual blood 
chemistry determinations offer little that is helpful for understanding 
the neuroses and psychoses, present a study of 120 psychotic patients 
and 15 normal persons. In this study they show that the chemical 
measurements of the electrolytes and acid-base equilibrium in the 
blood serum by methods that have recently been developed offer 
little that is enlightening in regard to these conditions. They found 
that: (a) The total base content of the blood plasma in psychotic 
individuals is normal; (6) the blood chlorids in these same cases are 
also normal; (c) the carbon dioxid content of the plasma in their psy- 
chotic cases lies within normal limits except in those cases complicated 
by “new admission,” toxic conditions, physical abnormalities or resist- 
ance to vena punctm'e; (d) the “acid residue” is increased in the 
involutional depressions. 


Postoperative Result of a Chronic Right-sided Hematoma With 
Ipsolateral Pyramidal Tract Signs. — Cohen {Arch. Neurol, and 
Psycliiat., 1932, 27, 219) presents the case of a man, aged 30 years, 
in whom a headache developed a few days after a fall. Three weeks 
later dimness of vision and weakness ensued. Six weeks after the 
trauma he had choked disks; he fell backward on standing or 
walking. There were a right central facial weakness, increased knee 
jerks on tlie right, diminished abdominal reflexes and an equivocal 
right plantar response. The spinal fluid pressure was 440 mm. of water. 
Ventricular studies showed only a few cubic centimeters of fluid from 
each side. An exploration was performed on the left side and nothing 
was found. A week later ventriculogram showed a shift to the left of 
the ventricles. Ten days later an exploration of the right side revealed 
a chronic subdural hematoma, following the removal of which there 
was prompt recovery. 

The Meaning of the Dream. — London (J. Nerv. and Mcni. Dis., 
1932, 75, 40) states that dreaming primarily is an outlet for our pent-up 
desires and ambitions. “ In fact, it is a protector of sleep.” But the 
symbolism of the dream in wliich sex symbolism plays an important 
role is of utmost significance. To say that sex is the onlj" motive in 
dreams is to be ignorant and perverse. Many indii'iduals remark that 
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they never dream. This is not so, for if it were not for the dream ve 
would be_ unable to sleep. Thus jjersons who suffer from insomnia 
are^ tlie victims of conflicts between their instinctive forces and moral 
training; however, when the.se instinctii’c forces and moral forces arc 
in accord success! ul dream work is formed and sleep is rendered more 
likely. The language of tlic dream is a jneture code; it represents ideas 
by means of symbols. In di'eam life all experiences are pictorial or 
photogi’aphic and the images are stored in the psychovisual field of the 
occipital lobe. The image after reaching the retina travels by the visual 
fibers to the optic chiasm, then to the crus cerebri, to the primary optic 
centers and then bj’ the optic radiations to the occipital lobe, Avhere 
the photographic images are stored as memory. If for some reason or 
other the e-xpcriences are painful to our conscious part of the psyche, 
they are discarded from consciousness into the unconscious, the uncon- 
scious division being present in all sensory cells of the cerebrum. 


Effects of Total Removal of Left Temporal Lobe in a Right-handed 
Person ; Localization of Areas of Brain Concerned With Speech.— 
Dandy [Arch. Neurol, and Psychiai., 1932, 27, 221) claims that the 
results of cerebral extirpations in human beings show that auditory 
speech is located in the parietal lobe, that visual speech is entirely 
distinct and separate anatomically from auditory speech, and tliat 
Broca’s area occupies essentially the area described by Broca, except 
that it is possibly a little more posterior. To support these statements 
the author presents 3 cases: (a) A man, aged 21 years, in whom the 
entire left temporal lobe was removed. Four months after the opera- 
tion there was no defect of speech that could be attributed to the extir- 
pation of cerebral tissue, nor at any time did the patient show any 
auditory aphasia, {b) An individual in whom the entire left occipital 
lobe was resected, the supramarginal and supraiingular gyri were 
included. The plane of the incision was vertical and slightly behind 
the postcentral gjuus. A month after the operative procedure the 
patient showed an absolute visual aphasia. He is unable to read a 
letter; he can u*ritc perfectly from dictation but cannot read anytliing 
he has witten. He has no auditory aphasia, (c) A patient who had 
a constant series of Jacksonian convulsions beginning in the right side 
of the face. A small tiunor together with a small zone of tissue was 
excised. The patient never recovered speech, so that he had a tot.al 
motor aphasia but no sensory aphasia. 


A Peculiar Type of Polyneuritis. — A Foreign Letter (./. Avu Mvd. 
Assn., 1932, 98, 246) states that Dr. TcrBraak gives oliscrvations in 
10 cases of polyneuritis that developed in Amsteixhim, in women, 
during tlie space' of 3 months, and characterized by: (1) Predilection 
for groups of muscles of tlie c.xtremities and well delimited; (2) s.vni- 
metrv of the phenomena; (3) absence of objective disorder of sensi- 
bility; (4) abolition of the Achilles reflex and persistence of the patellar 
reflex. In 9 cases it was established with certainty that the women 
had, from 10 to 20 days before the onset of the disease, made use of 
the same or similar means of inducing abortion. Every other cause 
appeared to be excluded. A similarity between this group of casw, 
clinicallv homogeneous and of a special type, with otlier epidfinii ca.ses 
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described in tire forepart of 1930 in the United States under the name of 
“ginger paralysis” and due to the use of an adulterated extract of 
Jamaica ginger was observable; there is a still greater similarity to the 
cases of polyneuritis formerlj'- but not now so generally known, caused 
by creosote phosphate, a remedy formerly much recommended by 
charlatans for tuberculosis. 
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Influence of the Parenterally Introduced Aorta Wall Cell Constitu- 
ents on Blood Pressure and Blood Gas.— Sato {Japanese J. Exper. Med., 
1931, 9, 509, 519, 527) discusses the above problem under three headings: 
I. Influence of the Endothelial Cell Constituents on Blood Gas. Cattle 
aorta endothelial cell emulsion was injected into the abdominal cavity 
of rabbits and the following changes in the blood gas content were 
observed. Doses of 0.005 to 0.01 gm. per kilogram of body weight 
caused temporary increase in the oxygen capacity and the oxygen 
content of the arterial blood, accompanied by a decrease in the carbon 
dioxid content; doses of 0.05 to 0.1 gm. per kilogi’am of body weight 
produced temporary changes the reverse of those cited above. 11. 
Influence of Aorta Endothelial Cell Constituents on Blood Pressure. 
An extract of aorta endothelial cells in normal saline was injected into 
rabbits intravenously in doses of 0.001 to 0.1 gm. per kilogram of body 
weight. No marked change was observed in the blood pressure after 
small injections, but the largest injection of the extract caused the 
blood pressure to be lowered 10 to 20 mm. Hg. In experimenting with 
other tissue extracts the author found that after the injection of lung 
cell extract there was a marked lowering of the blood pressure. III. 
Influence of Aorta Muscle Cell Constituents on Blood Pressure. The 
tunica media of fresh cattle aorta was extracted with 20 per cent saline 
for 2 horns. This extract was injected into rabbits intravenously in 
doses of 0.005, 0.01, 0.05, 0.1 gm. per kilogram of body weight. Small 
quantities caused a slight lowering of the blood pressm'e which con- 
tinued to fall gradually with increased doses of the extract. The blood 
pressure was lowered 24 to 40 mm. Hg by the injection of 0.1 gm. per 
kilogram of body weight. The lowered blood pressure returned to 
nonnal after 2 to G minutes. The depressant action on the blood 
pressure of the aorta muscle cell extract used in these experiments was 
not inhibited by atropin nor elTccted by cutting the vagus. 

Bacteria in Anthracite Coal. — Farrell and Turner (J. Bact., 1932, 
23, 155) have examined anthracite coal taken from various levels of a 
nrine at Pottsville, Pa., as to its bacterial content. They also exam- 
ined the liactcrial flora of the surface waters and soil and of the water 
and soil of the levels from which they procured their specimens of 
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anthracite. They conclude that in coal which does not contain fissures 
and cracks no organisms are to be found; that the positive results of 
early e.^eriments are due to the filtration of organisms from the surface 
and mine waters by fissured and porous antliracite. This is further 
confirmed by the observation that tlie organisms found in such speci- 
mens were sirnilar to those isolated from tlie water and soil surrounding, 
consisting chiefly of a staphylococcus and a Gram-positive sporc-forin- 
ing bacillus. 


Intranuclear and Cytoplasmic Inclusions (“Protozoan-like Bodies") 
in the Salivary Glands and Other Organs of Infants.— To the growing 
list of newly discovered inclusion bodies, Farber and \Yolbacii (diH. 
J. Path., 1932, 8, 123) add another example which they discovered in 
autopsy tissue of infants. Out of 183 infants examined 24 cases showed 
nuclear inclusions in the duct epithelium of the salivary glands. These 
inclusions are very like tliose described by Cole and Kuttner (J. 
Exp. Med., 1926, 44, 855) in the submaxillary glands of guinea pigs 
and by Thompson (J. Inf. Dis., 1932, 50, 162) in the submaxillary 
glands of rats. These infants also showed cytoplasmic inclusions like 
those described by Pearson (Am. J. Path., 1930, 6, 261) in the guinea 
pig. In 2 instances similar inclusions were found in the parotid gland 
while in 2 additional cases nuclear inclusions were found in epithelial- 
lined spaces of liver, lungs, kidneys, pancreas and thyroid. The latter 
bodies are like those described by von Glahn and PAPPENnEiMER 
(Am. J. Path., 1925, 1, 445) and hlAGALiuES (Arch. Path., 1931, 11, 
561). The authors suspect the inclusion bodies represent virus infec- 
tion of the infants’ tissues but they are unable to correlate the presence 
of the inclusions with any distinctive clinical or pathologic findings. 


Yellow Fever Encephalitis of the Monkey (Macacus Rhesus).— 
Since Theiler discovered the xdrus of yellow fever to be neurotropic for 
mice, Sellards has shown that the mouse ^^rus passed serially through 
brains of mice becomes modified in its action upon susceptible monkeys 
(M. rhesus), in that it will then induce a fatal encephalitis in the.se 
animals when inoculated intracercbrally, without causing the usual 
symptoms and hepatic changes of the original yellow fever virus. 
Goodpasture (Am.J. Path., 1932, 8, 137) reports a critical study of 
the histopathology of yellow fever encephalitis in mice and monkeys, 
the observations being made upon tissues supplied him by Sellards. 
In the mouse there is a dift’usc ccrcbritis throughout the mificcrebruin 
characterized by perivascular infiltration of round cells and the iire.senec 
of abundant nuclear inclusions. The lesion in the monkey’s brain is 
described as an acute, disseminated encephalomyelitis whieli resembles 
the pathologic picture of poliomyelitis in that there is marked destruc- 
tion of ganglion cells accompanied by polymorphonuclear infiltration. 
Nuclear inclusions were detected with difficulty in 5 of 9 eases; tin's!! 
inclusions were few in numiier and often liistinctly difl'erent motjiho- 
logically from the typical intmnuclear inclusions of yellow fe\-er livers 
and mouse brains infected with yellow fever vims. The author con- 
cludes that the vims of mou.se and monkey encephalitis represents a 
biologically modified strain of yellow fever virus whicli. in the monkey, 
is no''longer productive of characteristic inclusion bodic.?. 
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The Nature of the Elementary Bodies in Psittacosis. — Bedson 
{Brit. J. Exp. Path., 1932, 13, 65) investigated the relation of the 
psittacosis virus to the minute bodies found in virulent material in 
cases of psittacosis, the so-called elementary bodies. The virulent 
material used was the spleen from infected mice in which the bodies 
were demonstrated. Suspensions of .such spleens were centrifuged- and 
the virus was thrown down at a rate of 5000 revolutions per minute 
(demonstrated by intradermal titration in guinea pigs). By fractional 
centrifugation and washing the virus was freed from extraneous matter. 
The t^vice washed deposit contained the virus. The only particulate 
matter remaining in such a deposit were minute bodies similar in every 
respect to those seen in preparations of purulent material. The washed 
bodies were agglutinated specifically by an antipsittacosis serum, and 
fixed complement in its' presence. Antimouse spleen serum was pre- 
pared and the bodies did not react in either way with this serum. 
The author concluded that the minute bodies were the virus. 


The Relative Incidence of Human and Bovine Tubercle Bacilli in 
Tuberculous Meningitis in England. — The cerebrospinal fluid from 30 
cases of tuberculous meningitis occurring in England in the years 
1930-1931 was examined by Griffith (J. Path, and Bacieriol., 1932, 
35, 97). Of the 29 cases in children up to 10 years uf age 20 were 
infected with the human tubercle bacillus and 9 with the bovine variety 
(31 per cent); the adult case showed bovine bacilli. Autopsies were 
performed on 20 of the children and the probable channel of infection 
determined by special examination of the regional lymph glands. In 
14 the tracheobronchial glands showed the greatest enlargement and 
most extensive caseation; of these, 6 revealed the lungs to be primarily 
affected. Four cases had extensive involvement of the mesenteric 
glands, .1 showed tuberculous foci in the right tonsil and a cervical 
gland larger than the miliary lesions, and in the remaining case both 
the tracheobronchial and the mesenteric groups of glands were caseating. 
Combining the above cases and those of a previously reported series of 
33, the author uses his percentage figures to estimate that in England 
and Wales upward of 700 persons died of tuberculosis of the central 
nervous system caused by bovine tubercle bacilli in each of the years, 
1928, 1929 and 1930. 


The Occupational Incidence of Primary Lung Cancer. — The occupa- 
tions of 898 cases of primary lung cancer collected from the literature 
were investigated by Brockbank {Quart. J. Med., 1932, 25, 31). The 
findings suggest that the incidence is greatest among the laboring 
classes, although no one occupation stands out. PoisOn gas, tobacco 
smoking, road dust and motor car fumes are all possible etiologic 
factors. The occupations of 62 cases were investigated in some detail. 
Nine (14.5 per cent) seemed to have definitely dusty jobs and 18 (29 
per cent) worked among gases and fumes. Four were badly gassed in 
the war and 9 smoked excessively. The importance of more detailed 
investigation of the occupations of patients suffering from this disease 
is stressed. 
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Toxoid Immunizatioii for Diphtheria. — Tlie epidemiology of diph- 
theria clearly indicates that the immunization of tlie preschool child 
is the kejTiote for tlie prevention of the disease. Students of tlie 
subject are gradually being convinced that toxoid has advantages over 
the toxin-antitoxin mixture for this purpose. A symposium on the 
problem was held at , the last meeting of the American Public Health 
Association in Montreal by a group of experts. Pakk and Schroder 
(Am. J. Pttb. Health, 1932, 22, 7) sum up as follows: Nontoxic diph- 
theria toxoid or anatoxin is undoubtedly the best preparation for young 
children and probably for older ones because it is the most potent and 
stable immunizing agent. Suitable underneutralized toxin-antitoxin is 
however an efficient preparation and is only a little less immunizing 
than toxoid, and it has the advantage of causing less nonspecific reac- 
tions in older children. It is to be remembered that in most toxin- 
antitoxin preparations the “toxin” is really mostly toxoid, since the 
toxin has been kept for a year or more. This allows it to become more 
stable and more efficient. It is difficult to decide which metliod should 
be preferred for older children. Each has its advantages. The use of 
toxoid mixed with lanolin, and rubbed into the skin, has a distinct place 
as, for example, for children in institutions or in cases in which there 
are objections to the use of tlie “needle.” .Alum, 0.1 or 0.2 per cent, 
added to the toxoid adds to its immunizing power, as is also the case 
when it is added to to.xin-antitoxin, only then to a much less extent. 
It is of the greatest importance that the toxoid .should be made from 
highly potent toxin and that the antigenic units should be stated on 
the containers. If it is diluted, this should be stated on the label. 
Toxin-antitoxin should be properly standardized and have the desired 
toxicity. In large cities such as New York we find toxin-antitoxin has 
an advantage in older children, for the injection acts not only as an 
immunizing dose, and gives on the average less local reaction, but 
because it is also a substitute for the Schick te.st. The cxclu.sion of the 
negatively reacting children cuts down the number of later injcction.s. 
For the second and third injections in these older children, cither 
toxin-antitoxin or toxoid may be used. A Schick retest 3 to 4 months 
after making the immunizing injection is always desirable but not 
essential, for only in this way can we be absolutely sure that the desired 
effect has been 'obtained. 'Habrison (Ibitl., p. 17) siimmarizc-s tlie 
advantages of toxoid over toxin-antitoxin mixture as follow.s: It i.s 
from 20 to 30 per cent more clTective. even when only 2 dosc.^ arc given. 
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It contains no serum or other animal protein likely to sensitize to a 
later therapeutic serum injection. It is absolutelj’^ without local or 
general reaction in practically all children under 7 years of age. Reac- 
tions in older children and adults are only unpleasant, not dangerous. 
It contains no free toxin. It is more stable, retaining its .effectiveness 
for a longer period, and is not affected by freezing. Fitzgerald et al. 
{Ibid., p. 25) state that the results in Hamilton, with a population of 
150,000, and Brantford, with a population of 18,000, may be quoted 
as examples of municipalities that have practically eliminated diph- 
theria. Other experiences such as that in Windsor might also be 
quoted. Data from the province of Manitoba recently presented by 
Jackson suggest that Avidespread immunization in that province is a 
factor which accounts for the unprecedentedly low figures of diphtheria 
in the past year and the first months of this year. The efficiency and 
practicability of toxoid, properly prepared, as an immunizing agent 
against diphtheria, is established. Povitzky {Ibid., p. 29) states that 
the National Institute of Health in Washington has issued definite 
minimum requirements for the production and administration of 
toxoid, namely, the original toxin should not contain less than 5-{- liters 
per cubic centimeter; the maximum dose should not exceed 1 cc. of 
the undiluated toxoid. The toxoid must protect at least 80 per cent 
of guinea pigs for 10 days Avhen injected witli the initial human dose 
against 5 m.l.d.’s. 


Intestinal Carriers of Cl. Tetani and Immunity.— -Coleman {Am. J. 
Hyg., 1931, 14, 515) states that, in the past at least, the incidence of 
postoperative tetanus in gynecologic operations has been very high. 
The area involved is especially liable to contaminations of intestinal 
origin. This together with the many instances given in the literature 
of postoperative tetanus after laparotomies on carrier patients, assum- 
ing that modern sterilization procedures for catgut are entirely adequate, 
can be lead to the conclusion that the carrier state (transient or estab- 
lished unknown) does not immunize against tetanus. It is fm’thermore 
highly probable, at least in the majority of these postoperative abdom- 
inal infections, that the causative organism is the one harbored in the 
intestines. This would tend to controvert the assumption and more , 
particularly the experimental evidence given by Tenbroeck and Bauer 
that type specific immunity is confen-ed by intestinal carriers. It 
must be admitted, however, that these authors stress the fact that this 
immunity occm’S only in guinea pigs which have been carriers during a 
period of several months. In the present study the author fed tetanus 
spores to guinea pigs over a considerable period and failed to establish 
them in the digestive tract after 6 months. Neither antitoxin nor 
agglutinins for the type fed were produced in the serum of animals. The 
serum of these animals shoAved no prophylactic value against tetanus 
spores Avhen injected into other guinea pigs. The animals so fed were 
no more immune to the intramuscular injection of spores of the tjq>e 
fed than Avere normal controls. 

The Effect of Heat, Storage and Chlorination on the Toxicity of 
Staphylococcus Filtrates. — Jordan, Back and Woolpert (J. Prcv. 
Med., 1931, 5, 383) haA'e amply demonstrated the toxicity of certain 
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staphylococcus filtrates Avhen swalloM-ed by man. A few preliminary 
attempts to test heat resistance seemed to indicate that the toxic sub- 
stance was^destroyed by boiling and weakened at lower temperatures 
(60° to 6.5° C.). In these tests the number of vohmtcem was neces- 
sarily limited, and a low dosage was used in each instance to avoid 
provoking a top serious reaction. At that time also the variations in 
the susceptibility of human volunteers toward tlie toxic substance 
were not fully appreciated. For these reasons early experiments gave 
results which later were recognized as somewhat misleading. Indi- 
vidual susceptibiUty is quite marked. It sometimes happens that 
when 2 men are given equivalent doses of an untreated staphylococcus 
filtrate, I'is severely affected, the other not at all. This is particularly 
likely to occur if the amount given is kept close to the threshold of a 
possible reaction. In early tests it happened in most instances that 
the volunteer given heated filtrate was affected either not at all or less 
violently than the control volunteer given the same filtrate unheated, 
hlore extensive experience has shown that, in \'iew of the natural 
variatigns in susceptibility, the conclusions drawn from a limited 
number of feeding experiments must be modified. The authors have 
made a number of additional observations which have shown that in 
some instances staphylococcus filtrates boiled for 30 minutes have 
produced typical and severe symptoms of tliis type of food poisoning. 
The^’ conclude that the toxic substance is not completely destroyed 
at this time and temperature. Some diminution in toxnc power may, 
however, possibly be caused by heating, even at temperatures below 
100° C. Similarly, the toxic quality does not disappear after storage 
at a low temperature for as long as 67 days, but is perhaps somewhat 
weakened. Contact for 3 minutes with a rather strong dose of chlorin 
did not destroy tlie toxic quality. 
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A DLSTURBANCE of the blood supply to the affected joints is 
apparent in many cases of chronic arthritis. Pemberton^ has thor- 
oughly studied this physiologic phase of the disease and has stressed 
its importance. Pemberton and others^ have reproduced in the 
dog the bone changes characteristic of hj^Dertrophic arthritis in 
man by ligating the vessels which carry the blood supply to the 
patella. In atrophic arthritis there is much clinical evidence of a 
diminished blood flow to the joints; the extremities are tjTDically 
cold and cyanotic, and direct signs of a disturbed circulation may be 
obtained by studying the surface temperature and observing the 
superficial capillaries by means of the microscope. Fundamental 
improvement in the condition of a patient suffering from atrophic 
arthritis can usually be gauged by the state of the circulation around 
the joints. 

Several explanations have been suggested for the diminished 
blood supply in the joints. Hypertrophic arthritis is often observed 
in association with arteriosclerosis and hj^^ertension. In such 
cases the actual vascular disease may be the cause of a decrease in 
the flow of blood to the joints, which interferes with the nutrition 
of the cartilage. A marked anemia would also be an evident factor 
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in the niitrition of joint tissues. Increased tone of the sympatlietic 
innervation and consequent vasoconstriction of the arterioles sup- 
plying the joints may account for a decreased blood fJoiv as is shown 
by the beneficial results of ganglionectomy in properly selected cases 
of atrophic arthritis. It is also conceivable that an actual varia- 
tion in the total volume of blood inaj' account, in part at least, for 
the diminished vascularity. 



BLOOD VOLUME CccPERWLOGFLAM.:BODVVJl.) 


Fig. 1. — Smoothed curves of freciuency distribution of lilood volume dotcrmintitions 
in normal individuals and in different types of arthritis. 


To obtain further data on this last possibility, blood volume 
determinations have been made in 41 unselected cases of chronic 
arthritis of the two tjqies. 

The colorimetric method of Rotvntree, Brown and Roth,’ using 
Congo red (National anilin, Schultz No. 307), was employed. A 
1.5 per cent solution of the dj'e in distilled water was made each 
day and sterilized by bringing it to the boiling point twice. The 
exact amount of solution delivered from the 18-cc. graduation mark 
on a 20-cc. record sjTinge was determined and each patient was 
gif^en this amount intravenously. This is an accurate and simple 
method for determining the exact amount of dye introduced into 
the blood stream. Exactly 4 minute.s after the injection blood was 
withdra^\^l from the other arm without the use of a tourniquet. 
Rowmtree employs a 2-mimite interval. Other worker.^,'* ’ have 
found that mixing is not complete under 4 minutes. The patient 
was kept in bed for at least ?, hour licforc the test. 

Normal Findings. Determinations of the hiood volume wen- 
made in the case of 16 normal individuals (Table 1). The average, 
whole blood volume was found to he 67 ec. per kg. Rownlree, 
Bromi and Roth’ found 88.6 cc. of whole biooil per kg. as tlu- 
average normal for men. and 85.7 ec. for women. Another worker"' 
with the dvo method rcjwrts a voluim- of from 81 .8 to 63 ee. as 
normal The results obtained by tlu; carbon monoxid inetliod are 
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much lower, however, varying from 59.4^ to 71.4^ per kg. Our 
figures for the normal by the dye method are lower than the findings 
of others. Tliis might be due in part to the fact that we employ a 
4-minute inten^al instead of a 2-minute interval. The same tech- 
nique was used throughout, however, so that the comparative value 
of the estimations is unimpaired. We have repeated determina- 
tions on the same individuals at intervals of several months and 
have obtained close checks. (Table 2.) 


Table 1. — Blood Volumes in Nokmals. 


Sox. 

Blood 

volume, 

Per kg.. 

Per sq. m„ 

Plasma 

volume. 

Per kg. 

cc. 

cc. 

cc. 

cc. 

cc. 

M . . . . 

’. 3936.1 

67.0 

2139.0- 

2361.7 

37.5 

M .... 

. 4729.6 

55.0 

2413.6 

2606.0 

30.3 

M ■ . . . . 

. 6331.5 

71.1 

2820.9 

2345.9 

31.2 

M . . . . 

. 5761.5 

56.5 

2210.0 

2707.9 

26.5 

F .... 

. 4107.0 

72.7 

2566.9 

2464.2 

42.5 

M . . . . 

. 4950.3 

72.3 

2705.1 

2747.4 

40.1 

F .... 

. 3649.6 

64.0 

2294.7 

2080.3 

36.5 

M . . . . 

. 57SS.4 

62.9 

2043.1 

3241.5 

35.2 

M .... 

. 4227.5 

68.9 


2409.7 

39.3 

M .... 

. 5351.7 

73.8 

2846.6 

2782.9 

38.4 

F .... 

. 3915.0 

66.9 

2509.6 

2505.6 

42.8 

M .... 

. 4517.4 

57.2 

2455 . 1 

2303.9 

29.2 

F .... 

. 3752.5 

78.1 

2501.3 

2251.5 

46.8 

F .... 

. 3072‘.4 

71.3 

2400.2 

2247.5 

43.6 

F .... 

. 3768.3 

75.3 

2479.1 

2185.6 

43.7 

M , . . . 

. 5047.7 

64.7 

2549.3 

2832.8 

36.3 

Average 

. 4531.6 

67.0 

2502.7 

2504.6 

37.5 

Table 2. — Successive Blood Volumes in 

Total plasma Plasma, 
vol., vol. per kg., 

THE Same 

Total blood, 
vol.. 

Normal Individuals. 

Blood, Blood, vol. 

vol. per kg., per sq. m.. 

Dr. B. L. S.: 

cc. 

cc. 

cc. 

cc. 

CO. 

Dee. 29, 1931 . 

. 2409.6 

39.3 

4227.5 

68.9 

2562.1 

Mar. 13, 1931 . 
Miss B. W.; 

. 2312. S 

37.7 

3920.0 

63.9 

2375.7 

Feb. 6, 1931 . 

. 2505.6 

42.8 

3915.0 

66.9 

2509.6 

Apr. 22, 1931 . 

. 2455.7 

43.1 

3837.0 

67.3 

2491.5 


Findings in Arthritis. The results of determinations made in the 
case of 26 patients suffering from atrophic arthritis are shown in 
Table 3. The average blood volume is 75.9 cc. per kg. The highest 
volume is 112 cc. and the lowest 57 cc. per kg. This is a wide varia- 
tion but in 20 cases the blood volume was between 65 and 85 cc. 
per kg. The average blood volume in this group of cases was found 
to be greater than that in the normal group; it is apparent, there- 
fore, that a decrease in blood volume plays no part in the diminished 
blood flow to the affected joints. 

In the group of 15 patients suffering from hjqDertrophic arthritis 
the average blood volume was found to be slightly less than that in 
the normal group. As shown in Table 4, the average blood volume 
in the hj’pertrophic group is 62.5 cc. per kg., wdth a variation of 
from 49.8 to 76.3 cc. There is no great variation in the average 
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for the scries. OvciAveight indiA’iduals have a smaller blood volume 
per kilogram than normal persons. This fact probably c.Nplains 
onr findings in this group, since patients ivitli hj-pertrophic arthritis 
tend to be above the average weight. Only a relatively small per- 
centage of our group of patients with atrophic arthritis were under- 
weight, therefore a variation in weight cannot be the exiilanation 
for tbe increased blood volume observed in the atrophic cases. 


T.abde 3. 

—Blood Volumes ix 

Atrophic Arthhitis. 



Blood 



Plaama 

Case. 


volume. 

Per kg.. 

Per BQ. m.. 

volume, 

No. 

Sox. 

cc. 

cc. 

cc. 

cc. 

2 ... . 

M 

4593.3 

00. 8 

2367.7 

2756.0 

4 ... . 

M 

5583.4 

66.5 

2877.5 

2819.1 

5 ... . 

M 

4625.8 

75.2 

2705.1 

2863.4 

G ... . 

M 

5512.0 

72.5 

2826.9 

3015.1 

7 ... . 

F 

3947.5 

78.1 

2580.1 

2759.3 

S ... . 

A1 

5042.6 

72.0 

2725.7 

2743.2 

9 ... . 

F 

4204.7 

58.2 

2352.9 

2686. 8 

10 .... . 

M 

5058.4 

84.3 

3201.5 

3-190.3 

14 ... . 

M 

4894.4 

75.3 

• 2749.6 

3377.0 

15 ... . 

M 

5065.6 

73.4 

2080. 2 

2781.0 

10 ... . 

F 

4907.9 

SI. 8 

2956.0 

3224.5 

23 ... . 

M 

5071.8 

76.2 

2857 .3 

3093.8 

20 ... . 

F 

.3577.0 

71.5 

2353.7 

2310 4 

28 

F 

4070.0 

57.0 

2419.7 

3042.2 

33 ... . 


4407.3 

84. 3 

2713.4 

20S0.3 

35 ... . 

F 

4156.4 

100.1 

2927.0 

2909.5 

38 ... . 

F 

3881.0 

84.4 

2752.4 

2000.3 

40 ... . 

F 

4007.9 

68.1 

2067.4 

2940 8 

43 ... . 

M 

5228. 8 

84.3 

3022.4 

3220 .2 

45 ... . 

M 

0147.8 

88.4 

3152.7 

,3713.3 

40 ... . 

F 

3848.4 

74.0 

2515,3 

2511.9 

47 ... . 

M 

0262.8 

113.6 

3932.5 

4189.4 

48 ... . 

F 

4034.0 

70.8 

2089.3 

2299.4 

50 ... . 

F 

5051.3 

74.3 

2988.9 

3384.4 

51 ... . 

F 

3759.5 

06.5 

2304.5 

2392.1 

52 ... . 

F 

0050.1 

57.0 

2880.0 

3751.1 

Average 


4793.1 

75.9 

2779.2 

2983.1 


TAni.B -J.— Blood Volo.mes in Htperthophic .Authritis. 




Blood 

volume. 

Per kg.. 

Per B(j. in.. 

PlnBm.c 

volume. 

Ni). 

Sex. 

cc. 

cc. 

cc. 

cc. 

1 . . 

. 31 

4131.8 

49.8 

2174.0 

2148. 0 

3 , . 

. . F 

35.55.2 

55,1 

2001.7 

2002.0 

11 . . 

. . F 

.3500.9 

00. C 

2318. 5 

2205.0 

12 / . 


3933.4 

79.4 

2075. S 

2198. S 

13 

. . 

F 

3999.7 

59.2 

2311 .9 

2439 8 

IS 

. . F 

. F 

4829.2 

00.4 

2024.5 

2559.5 

10 

3527.8 

52.6 

2120.9 

2UC.7 

«)7 

. F 

2928. 9 

57,4 

1952.0 

1SI5.9 

30 . . 

31 . . 
33 

. F 

3170,8 

59.1 

2080.1 

1870.8 

. M 

3500.2 

GS.O 

2177.8 

1858.. 3 

. M 

S3.)4 . 0 

Ki.G 

2720.5 

3206 4 

44 

. F 

4123.4 

70.3 

2707.3 

2515.3 

40 . . 

37 . . 

41 . . 

, F 

4302,2 

58,9 

2.370.9 

2710.4 

F 

.3910.1 

01.5 

2313 .7 

2421 .3 

! . M 

4M0 9 

05.9 

2610.3 

2277.0 

Avemge . 

• ♦ • 

3900.7 

02.5 

2355.3 

2293,0 


Per ke., 
cc. 

30.5 
33. C 

40.5 

39.6 

54.0 

39.2 

30.5 

58.1 

52.0 

40.3 

53.7 

40.5 

40. 3 

37.1 

50.0 

70.1 

50.5 
42,9 

52.0 

53.4 
48.3 

75.5 

43.0 

49.8 

42.8 
35.7 


47.7 


Per kK-, 
cc. 

25.8 
31 9 

42.0 

44.4 

30.2 
.31.0 

31.0 
.35.0 

35.0 

34.1 

38.2 

40.5 
.37.1 

3.8.2 

32.3 


.30.1 
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The increased blood volume in the cases of atrophic arthritis is 
due entirely to an increase in the plasma portion. The average 
plasma volume is 47.7 cc. per. kg., as contrasted with 37.5 cc. in 
normal individuals. In hypertrophic arthritis the plasma volume is 
36.1 cc. per kg. The comparative figures on the total plasma and 
cell volumes are summarized in Table 5. In atrophic arthritis an 
oligocythemic hypervolemia is present and in hj’pertrophic arthritis 
there is an oligocythemic hjqiovolemia. 

Table S. — Sommary. 


Total blood Total plasma Total cell 
volume, volume, volume, 

cc. cc. cc. 

Normals ....... 4531.6 2504.6 2027.0 

Atrophic arthritis ..... 4783 . 1 2983 . 1 1800 . 0 

Hypertrophic arthritis . . . 3960.7 2293.9 1666.8 


Since the total blood volume in atrophic arthritis is greater than 
that in normal individuals, with a decrease in blood in the peripheral 
vessels, the excess blood must be held in the large splanchnic vessels. 
This factor may account for the beneficial effects of breathing and 
postural exercises which aid in the mobilization of these large, 
relatively stagnant, visceral pools. 

Summary. Blood volume determinations made by the Congo red 
method in 26 patients suffering from atrophic arthritis and 15 with 
hj^ertrophic arthritis are reported. The average blood volume in 
the atrophic group was found to be 11.8 per cent above the average 
for normal individuals, and in the hypertrophic cases 6.7 per cent 
below the normal aA^erage. 

The increase in blood volume in atrophic arthritis is due to an 
increase in plasma volume, and cannot be explained on the basis 
of decreased body weight. 

The decreased vascularity of the affected joints in atrophic arthri- 
tis cannot be due to a decrease in total blood volume. 

The evident diminished blood supply to the peripheral vessels 
with an increased blood volume in atrophic arthritis is probably 
best explained by the stagnation of blood in the splanchnic pool. 
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The A'alue of streptococcic agglutination in differentiating the 
various classes of nonspecific chronic arthritis from one another 
and from artliritis in any ivay associated witii rheumatic fei'cr has 
recently received important consideration as the result of the ivork 
of Dawson, Olmstead and Boots,' and Nicholls and Stainsby.= 
The results of tlie latter suggested different etiologic agents for 
proliferative artliritis, degenerative arthritis, polyarthritis following 
rheumatic fever, .and artliritis immediately associated with acute 
rheumatic fever. Streptococcic agglutinins have been .found in the 
serums in a few cases of acute rheumatic fever' but, on account of 
the small number studied, no definite conclusions were reached 
concerning the significance of the presence of these agglutinins. 

The agglutination reaction as a means of classifying streptococci 
has been studied by different workers in the past. The literature 
on this subject, -which will not be discussed in this paper, has recently 
been reviewed in the Annals of tlic Fickett-Diomson Laboratory.' 
It can be said, however, that the agglutination reaction has not 
proved a sufficient means of grouping strejitococci with any degree 
of uniformity into classes which bear a definite relation to habitat, 
pathogenesis, or etiology of lesions. 

Streptococci liai'e been recoi’ercd from the blood, joints, lymjih 
nodes, and subcutaneous nodules in a relatively high percentage 
of the cases of chronic arthritis, and from the blood, joints, and 
subcutaneous nodules in acute rheumatic fever. Tiie freciuciit 
finding of streptococci in the above sources suggested an etiologic 
relationship. We attempted, therefore, to see if wc could collect 
further evidence by the agglutination reaction from our materiai 
toward e.stablishing the etiology of chronic arthritis and acute 
rheumatic fever ami toward differentia ting the two conditions. 

Material and Methods. During the past year tiie many patients with 
chronic arthritis coining to our outpatient department for mtravenini> 
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streptococcic vaccine treatment have had their serums tested routinely for 
streptococcic agglutinins before treatment was l^egun. The streptococcic 
agglutination titer was determined in 300. The serums of 66 patients with 
acute rheumatic fever — mostlj’' children under 10 years of age — vfeve also 
tested for streptococcic agglutinins. Children were chosen in order that 
there might not be any confusion in diagnosis between acute rheumatic 
fever and chronic arthritis. It was found in controls that the age had little 
significance in the height 6f agglutination titers. 

As a comparison, the serums of 110 normal individuals, 46 cases of scarlet 
fever, and 20 patients with glomerulonephritis were also tested for strepto- 
coccic agglutinins. The nonnal persons were used for controls, and the 
cases of scarlet fever and glomerulonephritis were included because they 
are quite' generally considered to be due to a streptococcic infection. 

We attempted to see if the findings in our material supported the belief 
that, in most cases, chronic arthritis and acute rheumatic fever are of strep- 
tococcic origin and that they are produced by specific strains. 

In making the agglutination tests two strains of streptococci were used. 
Strain 1, isolated from a patient having acute rheumatic fever, had been 
kept on media for 9 years. It produced a slight amount of green discolora- 
tion on sheep blood agar. It cross agglutinated in high dilutions (1 to 
50,000) with most other strains of acute rheumatic and chronic arthritic 
origins -wntli which it was tested. The second strain, from a case of clrronic 
arthritis, hemolyzed blood slightly at times, but was generally a methemo- 
globin producer. It cross agglutinated (1 to 50,000) with the rheumatic 
organism and with most of the methemoglobin producing strains of chronic 
arthritic origin with which it was tested. 

Strain 2 was not used in as many tests as Strain 1 but in a sufficient 
number to give a fair comparison of the two strains. Both were especially 
suited for use, since at 37“ C. they grew in a fine homogeneous suspension in 
beef infusion broth (pH 7.6) and did not agglutinate spontaneously. Thej’’ 
could be kept in a weak suspension in salt solution for 24 hours or more 
■without settling out. 

The suspensions for the agglutination tests were made from the sediments 
of a 24- to 48-hour broth culture in 0.9 per cent salt solution. Tliis suspen- 
sion was diluted so that, Avhen mixed with an equal amount of the respective 
dilutions of the serums, a faint milkiness could be observed. 

The blood for the tests was taken from a vein in the arm of the patient 
and stored in the ice box until the next day. The clear serum could then 
easily be pipetted off. The serums were diluted with salt solution as follows : 
1 to 25, 1 to 50, 1 to 100, 1 to 200, 1 to 400, 1 to 800, 1 to 1600, 1 to 3200, etc. 
One cc. of each dilution was put into respective Wassermann tubes, and to 
each of the tubes was added 1 cc. of the suspension of streptococci, giving a 
total volume of 2 cc. in each tube. The final dilutions were twice those of 
the serums. The tubes were incubated in a water bath at 40“ C. for 2 hours 
and then placed in the ice box until the next morning, when the agglutina- 
tion titers were read. 

The results of the agglutination tests from the groups described 
above are given in the following tables and descriptions. The sig- 
nificant difi'erences of the statistics in the tables were checked by 
Pearson’s Chi square formula and found to be significant. 

Streptococcic Agglutination Titers in Normal Persons. The strep- 
tococcic agglutination titers were determined in 110 normal indi- 
viduals with Strain 1 and in 81 with Strain 2 (Table 1). With 
Strain 1 the greatest number had a maximum agglutination titer 
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of 1 to 200. Thirty-two per cent agglutinated in dilutions above 
1 to 200, but nanc of the 110 cases had titers above I to 800. 


Tablk Streptococcic AGGLUTis.moN Titers. Normal Persons. 


Dilutions I Below | Ito ; 1 to 
; 1 to 50. 50. ; 100. 

( it' 

; I to 1 1 to > 1 to : 1 to 
i 200. 1 400. ! 800. ! 1600. 

1 to ; 1 to ! 1 to 
3200. 0400. i 12.S00. 

i 

1 to 
2,5,000., 

- 

Kheum-itic -i 5.5% i 15.5% ; 20% 

Etrain, 110 ' j ■; 

cases 1 \ ‘ 

' 1 

1 ; 21 % : n% 0 j 

'll 

1 ; 1 

0 0 0 j 

1 

0 i 

1 

1 

■ Above 1 to 
200,52%. 

Chronic ar- j 2% ! 5% I 2% 
thritic straio,' 1 

SI cases i ! 

lis.5%' n% 1 26% 2%' 

; ; 1 

0 0 0 i 

1 

0 1 Above 1 to 

1 400, 2S%. 


_ With Strain 2 the greatest number showed the highest agglutina- 
tion at the dilution of 1 to 400; 28 per cent had titers aho\'e 1 to 400, 
The highest titer was 1 to 1600, at which lc\-cl 2 per cent agglu- 
tinated. Strain 2 showed streptococcic agglutination in normal 
persons in slightly higher dilutions tlian Strain 1 . Strain 2 appeared 
to be more sensitive to agglutination than Strain 1. 

Streptococcic Agglutination Titers in Patients with Chronic Arthritis. 
The serums of 300 patients with chronic artliritis were tested for 
streptococcic agglutinins with Strain 1, and 60 cases with Strain 2 
(Table 2). Witli Strain 1 the greatest number agglutinated at the 
dilution of 1 to 200, the same as with normal persons; 33 per cent 
agglutinated abo\^e 1 to 200. Tlie titers in chronic arthritis with 
Strain 1 were not higher than in normal individuals. 


Table 2,-— Maximum Streptococcic Agolutikation Titers. Chronic Arthritis. 


Dilutions. 

Bciovf 1 
ItoSO. j 

I to 
50. 

1 to i 
100. j 

1 (0 1 
200. j 

1 (0 
400. 

1 

1 to ( 
,1600., 

1 to 
3200. 

, 1 to j 
; GJOO.j 

I 1 to 

; i 2 ,soo. 

1 I to ^ 
25,000. ^ 


Klicumatic 
ptmln, 300 
cases 

10% i 

11% 

i 22% 1 
! 
i 

04% j 

21% 

■ 9% 

2% 

1% 

i 

i 0 ' 

0 ' 

0 

Al)Ovc 1 to 
200,55%. 

Chronic arlh- j 
ritio Plrain, i 
00 casra ; 

0 

0 

i 

1 

7%; 

»>- /O 

SS% 

10% 

10% 

I 5%' 

0 

0 

Alwvc 1 to 
400, 
.59.5%. 

i 

- 

. 


’ 










The highest percentage of the 00 cases showed agglutinins with 
Strain 2 in the dilution of 1 to 800; 60 per cent agglutinated above 
1 to 400, which was the peak of agglutination of normal persons 
witli Strain 2, The group of chronic arthritic patients had higher 
titers with Strain 2 than was found in normal persons witli tliis 
strain. 

Streptococcic Agglutination Titers in Patients with Acute Rheumatic 
Fever. The agglutination titers were determined in 66 eases of 
acute rheumatic fever with both of the strains of strcjitococoi 
(Table 3). The greatest number with Strain 1 agglutinated at 
1 to 800; 48 per cent agglutinated in dilutions above 1 to 200, the 
peak of normal agglutination with Strain 1 . The titens of rheumatic 
patients with Strmn 1 were higher tlian was found with this strain 
in normal individuals. 
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Tabi/B 3. — Maxiaiuai Stueptococcic Agglotination Titebs. Agotb Rheumatic 

Fevek. 


Dilutions. 

I 

Below 

1 to 50. 

1 to 
50. 

' 1 to 

1 100. 


! 1 to 
j 400. 


i 1 to 
[1600. 

1 

1 

1 to 

1 3200. 

1 

1 1 to 
j 6400. 

1 1 to 

1 12,800. 

1 

1 to 
25,000. 


Rbcumatio 
Btrain, 60 
cases 

1 12.5 

1 

1 

9% 

1 

0% 

21% |l3.5% 

1 

1 

\ 

25% 

8% 

1 

1 

3% 

1 

i 

! 1% 

! 

0 

0 

Above 1 to 
200, 
48.5%. 

ChTonioartb- i 
ritio strain, 
GO casK 

0 

0 

3.5% 

i 

0 

J 7% 
j 

17% 

7% 

! 

! ss% 

! 

' 1 

17% 

1 

10% 1 
1 

0 

Above 1 to 
400, 89%. 


The greatest percentage of the cases with Strain 2 had maximum 
agglutination titers at 1 to 3200; 17 per cent agglutinated at 1 to 
6400 and 10 per cent at 1 to 12,800; 89 per cent showed agglu- 
tination in dilutions above 1 to 400, as compared with 28 per cent 
in normal persons with the same strain. It is evident that serums 
of patients having acute rheumatic fever have streptococcic agglu- 
tinins in much higher dilutions than the serums of normal persons. 
It is also seen that the serums of patients with acute rheumatic 
fever agglutinate in higher dilutions with the strain from chronic 
arthritis than with that from acute rheumatic fever. 

As controls the serums of 46 persons with scarlet fever (Table 4) 
and 20 with glomerulonephritis (Table 5) were also tested for agglu- 
tinins for the rheumatic and the chronic arthritic strains. With 
Strain 1 the greatest numlier of the serums of scarlet fever cases 
agglutinated at the dilution of 1 to 800. The percentage agglutinat- 
ing above 1 to 200 (the normal peak) was 86. The highest point 
of agglutination with Strain 2 was at the dilution of 1 to 6400; 90 


Table 4. — Maximum Streptococcic Agglutination Titers. Scarlet Fever, 


Dilations. 

Below 

1 to 50' 

1 to 
60, 

1 to 
100. 

: ito 
200. 

1 1 to 1 to 
j 400. 800. 

, I to 
1600. 

1 1 to 
3200. 

1 to 

woo. 

I to 
j 12,800. 

Ito 

25,000. 

i 

1 

1 

Rbcumatio 
strmn, 46 
cases 

0 

0 

4% 

1 

9% 

13% j 

1 

! 

^5% ! 

1 

1 

1 

|l9.5%; 

! 1 

^ 15% 

j 

9% 

2% 

0 

! 


Cbronic arth- 
ritic strain, 
46 cases 

4 1 

1 

0 

0 

4% 

2% 

9% 1 

i j 

1 i 

17% j 

: i 
! 

19.5% 

SS% 

9% 

i 

2% 

i 

i 

Above 1 to 
400, 
89.5%. 


Table 5. — Maximum Streptococcic Agglutination Titers. Glomerulo- 
nephritis. 


Dilutions. ' 

Below 

ItoSO.i 

1 

i 1 to 

1 50. 

1 

1 to 
100. 



1 to 
1600. 

1 to 
3200. 

1 to 1 1 to 
6-100. i 12,800. 

! 1 to , 

; 25,000. 

[ ' 

Rheumatic 
strain, 20 
cases 

i 

0 J 



0 1 0 

1 

i 

25%! 

1 

1 

^5% 

5% 

20% 1 5% i 

1 i 


Chrome arth- 
ritic strain, 
20 cases 

0 ! 

1 


0 

r • i 

0 0 

i 

" 1 

1 

15% 

15% 

1 

40% i 30% 

; ' ' 

<1 ' Above 1 to 

■ 400, 

I 100%. 
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per cent agglutinated above the dilution of 1 to 400 (the normal 
peak). , 

The most common point at which agglutination took place with 
Strain 1 in the 20 serums from glomerulonephritis was at tlie dilu- 
tion of 1 to 1600. All agglutinated in dilutions above the normal 
peak for this strain. Witli Strain 2 the greatest percentage of cases 
showed agglutination in the dilutionof 1 to 12,800. All agglutinated 
in dilutions above tlie normal for this strain. 

Comment and Summary. Streptococcic agglutination titers were 
determined in chronic artliritic and acute rheumatic fever patients 
for two strains of streptococci. The first strain was isolated from a 
case of acute rheumatic fever and the second from a case of chronic 
arthritis. 

Comparing the agglutination titers of the above conditions witli 
those of normal persons and of patients witli scarlet fever and glo- 
merulonephritis, witli tlie rheumatic strain the agglutination titers 
of acute rheumatic patients were higher tlian normal, while tliose 
of the chronic arthritic patients were not. Witli the chronic arthritic 
strain tlie titers were higher tlian normal in both chronic arthritis 
and acute rheumatic fever, but higher in tlie latter. Witli both 
strains the titers were decidedly higher tlian normal in botli scarlet 
fever and glomerulonephritis. In all tests, including the normal 
serums, tlie chronic artliritic strain was agglutinated in higher dilu- 
tions than the acute rheumatic strain. The chronic arthritic strain 
appeared to be more sensitive to agglutination. 

These findings suggest that botli clironic arthritis and acute 
rheumatic fever are streptococcic infections. The view that chronic 
arthritis is due to a specific strain is not supported, since tlie chronic 
arthritic strain was agglutinated in higher dilutions with serums 
from acute rheumatic fever patients than witli the serums of patients 
with chronic arthritis. The lack of strain specificity is also shown 
by the fact that both the rheumatic and the artliritic strains were 
agglutinated in higher dilutions with serums from scarlet fei’cr and 
glomerulonephritis than witli tlie serums from acute rheumatic 
fever or clironic artliritis. 

Summary. The streptococcic agglutination tests in tliese series 
suggest that both chronic arthritis and acute rheumatic fever arc 
due to a streptococcic infection, but that neither of these diseases 
is produced by a specific strain of streptococcus. 
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MONOCYTIC LEUKEMIA WITH DATA ON THE INDIVIDUAUTY 
AND DEVELOPMENT OF THE MONOCYTE. 


By- G. E. Farrar, Jr., M.D., 

AND 

J. D. Cameron, M.D., 

ANN AKBOn, MICH. 


(From the Medical Service of the University Hospital, University of Michigan.) 

Until recently hematologists have not recognized monocytic 
leukemia as a separate leukemic blood picture. (See Dameshek’s® 
review of 18 definite cases.) All cases have had a gradual onset of 
fatigue, swollen gums and fever, and a rapid course of a few weeks 
to a fatal termination. Postmortem examination has revealed the 
lymph nodes, spleen and bone marrow erowded with mononuclear 
cells; this has been interpreted as a proliferation of the reticulo- 
endothelial system. A similar -case, whose blood picture and pro- 
gressive changes tends to clarify the nature of this entity, is the 
subject of this report. 

Case Report. The patient, a male physician, aged 55 years, was admitted 
to the University Hospital on June 23, 1931, complaining of weakness and 
fever. 

On February 1, 1931, the patient was confined to bed for 2 weeks with 
fever mounting to 104° F., five chills and general malaise. The fever abated 
and the patient felt better, but remained weak and noticed dyspnea on 
exertion. About 20 weeks later (June 16, 1931) his temperature rose to 
103° F. following treatment for pyorrhea alveolaris, with exacerbation of 
his weakness and general debility, hoarseness and nocturia. 

He had had the usual childhood exanthemata, and had pyorrhea for 
about 20 years. Several years previously he was treated for furunculosis 
■with bacteriophage. 

Physical examination showed a pale white man appearing older than his 
years. The conjmictiva and pharynx were injected. There was marked 
recession of the gums and moderate enlargement and tenderness of the 
submaxillary Ijunph nodes. A few coarse rales were heard in both lung 
bases posteriorly. The heart was normal in size, sounds and rate (90 per 
minute). The blood pressure was 120 systolic and 68 diastolic. There 
was no general glandular enlargement. The liver and spleen were not 
palpable. 

The blood examination showed; hemoglobin, 50 per cent (Sahli); red 
blood cells, 2,480,000 per c.min.; white blood cells, 50,000 per c.mm.; 
differential; poljTnorphonuclear neutroplhls, 8 per cent; “blasts,” 4,3 per 
cent; lyinphocj’-tes, 6.3 per cent; monocjiies, 80 per cent. Many pale 
macrocytes were present. The platelets were scarce and a few giant forms 
were present. 

The patient was observed for 1 day and then returned to his home for 
9 days. During this period he used Fowler’s solution in increasing doses, 
reaching 27 drops a day. His weakness on returning to the hospital was 
profound. He_ had been nauseated and had vomited on two occasions. 
He had a continuous headache and his temperature had reached 102° F. 
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every evening. Examination now (July 3, 1931) revealed: ulceration of 
the gums oppoate the first right upper and lower bicuspid teeth following 
treatment of his pyorrhea with caustics; pulse, 110; respiration, 28 per 
minute; temperature, 103° F.; soft apical systolic murmur. Blood count: 
hemoglobin, 38 per cent (Saldi); red blood cells, 1,300,000 per c.mm.; 
white blood cells, 20,500 per c.mm.; differential: polj-morphonuclear neu- 
trophils, 11 per cent; "blasts,” 3 per cent; IjTnphocjdes, 17 per cent; 
monocjdes, 69 per cent. The red blood cells were well colored and normal 
in size. The platelets were plentiful. Other laboratory' findings at this 
time were: ICalm test negative. Agglutination for Brucella melitensis 
positive in dilution of 1 to 60; for Brucella abortus. Bacillus typhosus and 
paratj^phosus A and B negative. Blood culture negative. Blood Group IV 
(Moss). The urine contained a trace of albumin, no sugar, no bile or in- 
crease in urobilinogen, occasional white blood cells, no red blood cells or 
casts. Stool: no occult blood. No Vincent’s organisms were found in 
smears made from the ulcerations in the gums. 

Course. The patient was kept in bed, and sedatives and mild antiseptic 
mouthwashes were given. He received five blood transfusions of 500 cc. 
each on July 5, 7, 11, 17 and 30. Following each transfusion there was 
subjective and objective improvement, although the ulcer in the mouth 
grew in size to occupy the right half of the palate and showed no signs of 
granulation tissue until July 13, 14 days after its appearance. By July 15 
the patient was sufficiently improved to get up a short period each day. 
About this time, 24 weeks after onset, the spleen became palpable (2 finger- 
breadths), but there was no tenderness. The liver edge was barely palp- 
able. The blood picture showed a progressive change to July 22, 25 weeks 
after onset, when the count was: hemoglobin, 65 per cent (Sahli); red 
blood cells, 3,200,000 per c.mm.; white blood cells, 14,050 per c.mm.; 
differential: polymorphonuclear neutrophils, 45 per cent; “blasts,” S per 
cent; IjTnphocytes, 33 per cent; monocjdes, 14 per cent. Seven days later 
(July 29) a new turn in the blood picture .appeared. The white blood cells 
increased to 24,200 per c.mm. The differential count showed : poljTuorpho- 
nuclear neutrophils, 20 per cent; “blasts,” 47 per cent; Ijanphocytcs, 21 per 
cent; monocytes, 0 per cent. At this time the patient complained that he 
again felt as he had at the onset of his illness, 27 weeks pre^^ouslJ'. Because 
many' teeth were almost falling out and were exquisitely tender, those in 
the right upper jaw siurounding the area of necrosis were extracted on 
August 1, 1931, without any' unusual hemorrhage resulting. In view of 
the reduction in the white blood cell count which occurred following the 
use of Fowler’s solution at the time of his first admission, this was again 
tried. 

The white blood cell count rapidly rose in a week’s time from 24,200 to 
155,000 per c.mm., with exacerbation of syTOptoms which had begun to 
recur the prenous M'eek associated with the increase in the number of 
leukoblasts in lus blood. He was again confined to bed, his temperature 
went ns high as 103° F. in the evenings and he had mild chills and drenching 
sweats each night. He complained of headache and oozing from his gtiins. 
He had no appetite and was nauseated and vomited on several occasions. 
He attributed this to the arsenic medication, although he had taken a total 
of only' 60 drops of Fowler’s solution. He now hada “catch”inhisleft side. 
Pliysical examination, 27 weeks after onset, showed: dyspnea, pallor, skin 
hot and dry, necrosis of the palate as before, gums swollen, red and oozing 
blood, spleen yialpablc 6^ fingerbreadths) and tender, and slight abdominal 

distention. , . , . , t.i i 

The temperature rose as high as 104° I. with frequent chills. Blood 
transfusions were given on August 10 and 13 and Boentgen ray radiation 
was applied to the mouth, spleen .and long bones on the latter date. On 
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August 13 purpuric spots appeared over the shoulders, bleeding from the 
gums became continuous and the white blood cell count increased to 
210,000 per c.mm; Gross hematuria occurred on August 14 and the patient 
expired the same evening following 1 hour in coma with Kussmaul respira- 
tion, 28 weeks after the onset of his illness. Permission for postmortem 
examination was not granted. 

The clinical condition during the patient’s stay in the University Hospital 
can easily be divided into four stages: (1) That on admission, 21 weeks 
after onset; (2) a remission following transfusions, 24 weeks after onset; 
(3) an exacerbation starting 25 weeks after onset; (4) a terminal stage, 27 
weeks after onset. At the beginning of this patient’s illness the clinical 
picture was essentially the same as in the first stage, described above, 21 
weeks after the appearance of symptoms. 


Table 1. — The Blood Picture. 


Date, 

1931. 

Hemoglobin, 
per cent. 

R.b.o., 

millions. 

W.b.c., 

thousands. 

Pmn., 
pet cent. 

Eos., 
per cent. 

Bas., 
per cent. 

"Blast,” 
per cent. 

Sm. Ly,, 
per cent. 

L. Ly., 
per cent. 

jM., per cent. 

H., per cent. 

June 23 . 

50 

2.3 

50.0 

8 

0.7 

0.3 

0 

3 

3 

80 

4.3 

July 3 . 

38 

1.3 

20.5 

11 

0 

0 

3 

17 

0 

69 

3 

4 . . 



16.0 









5 . . 

Tran 

sfusio 

n 









6 . . 

40 

1.7 

20.2 

10 

0 

0 

0 

11 

0 

80 

0 

7 . . 

Tran 

sfusio 

n 









9 . . 

50 

2.2 

15.1 









10 . . 

55 

2.4 

11.4 

40 

1 

1 

5 

22 

3 

28 

2 

11 . . 

Tran 

sfusio 

n 









14 . . 

75 

3.4 

14.0 

38 

1 

1 

8 

21 

9 

22 

0 

16 . . 

65 

2.6 

15.9 

41 

0.5 

0.5 

1 

28 

0 

29 

0 

17 . . 

Tran 

sfusio 

n 









19 . . 

65 

3.0 

17.5 

37 

0 

0 

5 

25 

5 

30 

0 

22 . . 

65 

3.2 

14.0 

45 

0 

0 

8 

IS 

15 

14 

0 

25 . . 

75 

2.9 

16.7 

41 

0 

0 

20 

32 

0 

7 

0 

29 . . 

70 

3.3 

24,2 

26 

0 

0 

47 

20 

1 

4 

2 

31 

Tran 

sfusio 

n 









Aug. 3 . 

65 

3.0 

58.2 

20 

0 

0 

46 

16 

6 

10 

2 

4 . . 



61.0 









6 . . 

65 

2,6 

60.0 









9 . . 

58 

2.9 

135.0 

3 

0 

0 

86 

2 

0 

0 

9 

11 . . 



155.0 









12 . . 

Tran 

sfusio 

n 









13 . . 



210.0 

1 

0 

0 

SG 

3 

2 

3 

5 


Tran 

sfusio 

n and Ro j entge n ray 







14 . . 

Deat 

h 


i 









The Blood. During the patient’s residence in the hospital the identifi- 
cation of the wliite blood cells in making the differential count on Wright- 
stained smears was aided by the_ Goodpasture^ peroxidase technique and 
the vital staining methods of Sabin.* 

The tj’-pe cell of the blood film on first admission to the hospital— the 
mature monocyte — was a large oval cell, about 20 by 30 microns in size, which 
often showed little outpouchings of clear endoplasm. The cjdoplasm had 
a pale, graj^-blue, foamy appearance and was dusted with azure granules 
which varied greatly in size, hlany of these cells contained large vacuoles. 
The nucleus was round, horseshoe-shaped or convoluted, and stained a dark 
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^^oiet. Tlic chromatin network was very fine and there were no nucleoli. 
(Fig, 1,C.) Some_ of the monocj'tes were of the so-called transitional 
type, but the majority contained large round or oval nuclei. The peroxidase 
stain gave either a negative or faintly positive reaction in these colls. 
These pells in vit.al stained preparations showed neutral red granules col- 
lected in the “hof ” of the nucleus and the cells had the characteristic slug- 
gish lateral motility of the monocjde. A few histiocytes were present in 
the early smears and occasional leukoblasts were seein 
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Fui, 1. — Cells from the periplieral Wood. (A) Monocyte Wnst; (B) yoiwR mono- 
cyte; (C) mature monocyte: (D) hemohistioblnst of the monocyte series. The red 
■ blood cells give comparison for the size of the cells. (lYright stain.) 

As the chart shows, the number of mature monocjies gradually decreased, 
apitroaching normal absolute number, as the patient enjoyed a remission. 
Toward the end of this remission a younger type of cell began to appear in 
increasing numbers. These cells are charted as “blasts.’’ These earlier 
forms were cells about 20 microns in diameter. With vital stains they 
were nonmotilo and assumed a round or slightly oval shape containing a 
large round or kidney-shaped nucleus which nearly filled the cell. Nucleoli, 
which moved about the nucleus, could often be seen. In some of these 
cells large dancing cytoplasmic granules lying in the concavity of the kidney- 
shaped nucleus collected the neutral red stain. Most of them, however, 
did not contain neutral red granules. These cells did not take the jier- 
oxidase stain. In tlie Wright-stained preparations the cell was about 
20 microns in diameter and nearly round. Tlie large nucleus that nearly 
filled the cell was round, oval or indented. The fine chromatin network 
stained a liglit reddish purple and there were 2 to 4 indistinct blue-staining 
nucleoli. The scanty cytoplasm stained a deep, coarse ultramarine blue 
and there were no granules. (Fig. 1, B.) 

Histiocytes were seen in nearly every smear. Several were observed 
under vital staining conditions. These were enormous cells in the neighbor- 
hood of 40 microns in diameter which were very actively motile, moving 
across an oil-immersion field in a couple of minutes. They had clear ej'to- 
plasm containing a few Large .l.anus green granules .and a sinail solid hoiiio- 
gcncous-appcaring nucleus which was about 10 microns in_ diameter. 
Dameshek' has verv' well described this cell in the Wright-stained smear 
as a very large and irregularly shajied coll with a sky-blue cytoplasm con- 
taining vacuoles and coarse a-/.ure granules. The nucleus fakes a rcd-pnrpic 
stain and has a s]>ongy ap]>carancc. There arc several distinct blue- 
staining nucleoli. The peroxidase reaction is negative. (Fig. 1, /f) 

The terminal stage began 27 weeks after onset with a verj' primitive ml 
in the blood films. These primitive cells made uj) .SO fier cent of the 210,000 
white blood cells per c.nim. on .August 13. Tliesc cells were round «rov;il, 
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Varjdng from 15 to 40 microns in size, witli large, round, oval or indented 
nuclei that nearly filled the cell. The cytoplasm was very dark blue and 
coarse without granules. The nucleus had a very indistinct nuclear margin ; 
the fine granular chromatin stained a faint lavender and there were several 
indistinct blue-staining nucleoli. (Fig. 1,A.) These cells were nonmotile. 
None of these cells absorbed the neutral red dye. The appearance in supra- 
\dtal stained preparations of these primitive cells and of the young mono- 
cytes present in the preceding phase of the disease is identical vith that 
described by Forkner^ for the monoblasts and the premonocytes which he 
observed in the bonpli nodes of intravitally stained rabbits. The peroxidase 
reaction of these primitive cells was only rarely faintly positive. Several 
rlivi fh'n g cells and cells containing mitotic figures were seen. A few histio- 
cytes were present. 



Comment. What are these primitive cells? Dr. Isaacs has de- 
scribed these cells and the changes which took place in the character 
of the monocytes in this patient’s blood and pointed out the differ- 
ences between these primitive cells and the myeloblasts and the 
lymphoblasts : “ These cells which resemble myeloblasts differ from 
them in several respects. The chromatin in the nucleus of the cells 
which have been stained with Wright’s stain has coagulated into 
fine granular masses instead of the reticular tjT^e of the myeloblast 
or the coarsely granular type of the lymphoblast. TheVe is no 
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sbar{)]y defined nuclear membrane. The cells contain multiple 
nucleoli. The cytoplasm stains a deep blue, and is coagulated into 
coarse masses. No definite granules are evident. The cell is a 
monocjde blast. (Fig. 1, A.) All gradations from this cell to the 
young monocide and the adult forms can be found in tlie films. 
(Fig. 1, A, B, C.) The predominant cell in the earlj' stages of the 
disease was the mature monocjde (transitional cell) with an indented 
nucleus and foamy blue cytoplasm. (Fig. 1, 0.) As tlie disease 
progressed the more immature forms became more numerous, until 
at the time of death the blast stages were very common. We have 
here, then, a tj^ical 'shift to the left’ in tlie development of the 
monocytes, to the monocjde blast (which is a distinctive cell) and 
not merelj' a hj'perplasia of the reticuloendothelial system.” 

As Dameshek’s^ reidew brings out very well, many authors have 
felt that the monocytic blood picture and the proliferation of the 
reticuloendothelial system found at autopsy pointed to this system 
as the origin of the monocjdes in the peripheral blood. The name 
applied to these cases in the German literature, “ Reticuloendothe- 
liose,” indicates this attitude. Naegeli,'* however, claims that mono- 
cj’tic leukemia is not a separate entity; he records several cases of 
leukemia beginning with a monocjdic picture which changes into a 
mycloblastic tjTie. He further maintains that these so-called mono- 
cjdes are abnormal forms of myeloblasts, for he believes that the 
monocytic and granular series of leukocjdes have the same origin. 

The cells described above which replaced the monocjdes first 
present in this patient’s blood arc definitely primitive cells. If, as 
is held by Dameshek^ and others, the histiocyte (hematohistioblast 
of Ferrata, resting wandering cell of Maximow) is the precursor of 
the monocytic series, it is obHous to conclude, as have several 
authors as well as Naegeli, that such cases must have changed from 
a monocytic to a mycloblastic blood picture. Histiocjd;es were 
present tliroughout this patient’s course in small numbers, but these 
cells are usually present in small numbers in leukemic blood pictures 
of all tj'pes. 

In the light of the progressive change in this patient’s blood cells 
from the mature monocjde through a stage of younger cells to a 
very primitive blast, and the definite differences in morphology and 
staining characteristics which Dr. Isaacs has pointed out between 
this primitive blast and the myeloblast, we feel that this case 
demonstrates the existence of a definite cell scries separate from the 
granulocyte scries and the reticuloendothelial system. Such a con- 
ception explains the apparent incongniity of Nacgeli’s^ cases, which 
changed from a monocx'tic to a blastic blood picture. I urtherinore, 
consideration of the autopsy protocols describing proliferation of 
the reticuloendothelial system leaves considerable doubt in mind of 
.such an inter])retation. For instance, Wyschegorodzewa s'^ desenp- 
tiou of cells of myeloblast type in the micjoscoj)ic appearance of 
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the bone marrow, spleen and lymph nodes in a case of monocytic 
Ikikemia makes it difficult to connect these cells with reticular tissue. 

" The reticulum (of the bone marrow) is poorly developed. The 
whole space between its meshes is filled with large cells with vesicu- 
lar, round, oval or kidney-shaped nuclei with one or more nucleoli 
and small masses of basophilic staining nongranular cytoplasm. 
Among these cells are distributed cells with dark nuclei and more 
basophilic cytoplasm. It is impossible to connect these cells with 
the reticular tissue. ... In the spleen . . . the lymphoid 

tissue is crowded with pale large vesicular cells which are analogous 
to the cells in the bone marrow. In the lymph nodes . . . are 

cells in large numbers of the type present in the spleen and bone 
marrow ... of the type of the myeloblast.” 

Most reports also call attention to the absence of changes in the 
Kupffer cells of the liver sinusoids— one of the definite portions of 
the reticuloendothelial system. Naegeli’s attempt to divide cases 
of monocytic leukemia into two tj^es— those with and those with- 
out myeloid metaplasia of the. bone marrow— is interesting in this 
connection. It seems to us that the findings in this case are more 
compatible with an acute and a chronic stage of monocytic leukemia 
analogous to the chronic myeloid and acute myeloblastic forms of 
myeloid leukemia. Wyschegorodzewa^ reports interesting findings, 
in bone-marrow punctures done on the case of monocytic leukemia 
mentioned above during a remission and during the terminal 
exacerbation; 

Myeloblasts, Monocytes, 
per cent. per cent. 

VIII. 23 2.6 73.2 Remission. 

IX. 23 73.2 0,4 Terminal. 

The predominance of “blasts” in the bone marrow as well as the 
peripheral blood stream characterizes the acute stage of monocytic 
leukemia just as in other forms of leukemia. 

The excellent colored plates and descriptions of cells in the case 
of monocytic leukemia reported by Swirtschewskaja® show a pro- 
gressive change in cells from normally appearing monocyte to a cell 
in the terminal stage which appears like our monocyte blast. The 
postmortem findings in this case are very similar to those of Wysche- 
gorodzewa,® although from the published microphotographs it 
appears to us that undue stress is laid on the irregularity of the 
endothelial lining of the splenic sinuses. 

Summary. 1, This is a case of monocytic leukemia which began 
with malaise, fever, chills, weakness and gingivitis. A period of 
marked improvement witlr residual weakness followed. The patient 
was first seen during his second exacerbation of symptoms when a 
neerotic stomatitis developed. Following several transfusions a 
second remission occurred. A third exacerbation of symptoms fol- 
lowed which rapidly progressed to a fatal terminal condition 28 
weeks after the onset of the disease. 
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2. 'J'lic hlood picture changed from one ^Yith 40,000 mature mono- 
cytes (transitional forms) per c.mm. through a stage of sympto- 
matic remission in w’hich the white blood count reached a normal 
level and the difierential count revealed the round nucleus tj'pe of 
mature monocyte in normal numbers. Before the rise in the" white 
blood count with the third e.\-acerbation of symptoms a less dificr- 
entiated tjiie of monocjde appeared in the blood films in increasing 
numbers. Immature monocytes rapidly increased in numbers and 
immaturity until the terminal blood film showed 180,000 primitive 
blasts per c.mm.— the monocyte blast— whose appearance and char- 
acteristics are different from those of the myeloblast and the 
lymphoblast. 

3. The progressive changes in the maturity of the monocytes in 
this patient’s blood demonstrate a third definite leukocyte series- 
mature monocyte, young monocyte, monocyte blast— which does 
not involve the reticuloendothelial system.* 

Note. — The authors ■a'isli to express their appreciation to Dr. Raphael Isaacs for 
liis stimulating interest and guidance in the study of this patient. 
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ACUTE MONOCYTIC LEUKEMIA. A CASE WITH PARTIAL 
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Since Rcschad and Schilling-Torgau’s' description in 1013 of 
acute leukemia with the monocyte as the type cell, reports of some 

* The hematologic data in this case would seem to supP'irt more convincingly the 
lieliof in the existence of a third leukocytic series than that this series docs not 
involve the reticuloendothelial system.— KmToii's Note. 

t Although the cases de.scribcd in thi.s and the preceding paper are apparently of 
the same nature, it will bo seen that a different origin for the cell coneerned is .-ng- 
gc.sted by tlie resjatetive -.mthors. It is felt that this juxtaixisition of the two iKiints 
of x-iew .“liotild be valuable to our readers.— E ditok’s Note. 
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28 cases have appeared under the titles “Monocytic IjCiike- 
mia”2-i2.i8, “Reticuloendotheliosis”'®-''’’ and “Hemohistioblastic 
Syndrome.’’!^ Of these only 17 have been so fully described as 
to appear convincing. The observations in an additional case 
are presented. 

Case Report. Mrs. L. B. Case 71584, a wliite woman, aged 47 3 >'ears, 
was admitted to the TJniversity Hospital on January 18, 1931, complaining 
of weakness, swelling of the left ear and an abscess over the coccyx. She 
gave a history of measles, scarlet fever, mumps and whooping cough during 
childhood. Her two pregnancies had terminated in spontaneous abortions 
during the third month. She had suffered from pyorrhea for 5 years. Her 
husband died in 1918 of pulmonarj'^ tuberculosis. She dated her present 
illness from November 15, 1930, when she noticed many pale bluish spots 
over her thighs and legs, at the time attaching no significance to them, 
attributing them to insect bites. On December 3 following exposure to 
cold she developed a severe sore throat with swelling of the glands in the 
left side of the neck; this lasted only 3 days. Approximate^ 1 week later 
she noticed tenderness and swelling over the coccj^x followed in a few daj^s 
by the development of an abscess. From December 15 she felt weak and 
ill and was fij’^spneic on exertion. There were recurrent crops of bluish 
spots on the skin of the body, arms and thighs. On January 3 the right 
upper premolar tooth was extracted on account of acute toothache and 
was found to be “abscessed;” following this the gums became tender and 
bled easily. On January 8 her left ear developed a marked painless swell- 
/ ing, so that hearing was impaired by closure of the external canal. On 
January 15 a furuncle developed in the left axilla. The discomfort occa- 
sioned by this and by her weakness caused her to enter the hospital. 

Physical Examination. A strikiirgly pale, slightly dyspneic woman well 
developed and well nourished. Her temperature was 101.6° F; pulse, 100; 
respirations,' 22. Scattered tliickly over the trunk and tlfighs and more 
sparsely over the legs were innumerable purplish macules, varying from 
1 mm. to 1 cm. in diameter. On both arms were remarkable annular pur- 
puric lesions, from 2 to 3 cm. in diameter; over the extensor surfaces of the 
forearms these were confluent. In addition to the fresh petechiaj, there 
were numerous light brown stains of a prerdous eruption. There was no 
jaundice. The ankles showed shght pitting edema. 

The head and sinuses were negative. The left auricle was of approxi- 
mately twice normal size, thick, pale, indurated, not tender; the auditor 3 >- 
meatus was reduced to a slit plugged with cerumen. The right ear was 
negative on external and otoscopic examination. The e 3 ’’es presented 
nothing remarkable, even on ophthalmoscopic examination. The nose 
showed no abirormalities. The buccal mucosa was pale, the gums spongy 
and slightly swollen with a small superficial ulceration at the base of the 
lower left lateral incisor. Several teeth were missing, man 3 '^ were filled. 
The tongue was pale, coated and tremulous. The tonsils were small and 
pale and no pus could be expressed. The thyroid gland rvas normal 
in size and consistenc 3 ^ The posterior ceiwical Bnnph nodes on the left 
side were raoderateb" enlarged and firm as w'ere the inguinal glands; there 
%Yas no general adenopath 3 ^ 

The thorax and lungs ■were negative in all respects. The heart -^vas 
normal and the sounds of good qualit 3 ', except for soft short systolic bruits 
at the mitral and pulmonic areas. The heart rate w'as increased. The 
peripheral arteries felt soft. The blood pressure was 120 systolic and 100 
diastolic. 

The abdomen was flat; there -was no lateral bulging; there was the old 
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scar of a ]\IcBumey incision. The liver vrns sliditlv enlai^ed (from fifth 
nb to 4 cm. below the costal margin). The spleen couid not be felt, although 
the area of splenic dullness was thought to be moderately increased. The 
kidneys were apparently normal. Tliere was no evidence of free peritoneal 
fluid. 

The external genitalia showed marked edema of the labia minora *and 
a small amount of tliick, yellow vaginal discharge. Over the tip of the 
coccj-x was a resohdng furuncle. Rectal e.\'amination was negative. 

The extremities were negative, except for the eruption and edema de- 
scribed. In the left axilla was a small furuncle and the adjacent axillarv 
liTuph nodes were inoderately enlarged. The reflexes were normal. 

Laboratory Examinations. The blood showed 55 per cent hemoglobin 
(Saldi); 2,960,000 erx-throcx-tes; color index, 0.9; 150,000 platelets and 
71,500 leukocides per c.mm.; neutrophils, 2.7 per cent; eosinophils, 0.1 
per cent; basophils, nil; myeloc 3 'tes, 0.2 per cent; myeloblasts, 0.2 per cent; 
Ijunphocx-tes, 11.4 per cent; monocj'tes, S1.8 per cent; “immature” cells, 
3.2 per cent; smudges, 1.4 per cent (500 cells, Jenner-Cjiemsa stain). The 
predominating cells were monocj'tes of the tj'pe ordinarih' seen in normal 
blood: Large cells, from 12 to 20 microns in diameter, with abundant 
graj’-blue spongj* cjioplasm, irregular fine azure granulation and occasional 
vacuoles. The nuclei stained purple, with the exceptions noted below, 
and were rather coarselj’ reticulated with definite marginal condensation 
of the chromatin and no nucleoli. Some 35 per cent of these cells con- 
tained round or oval nuclei; of these the majority exliibitcd tj'pical morphol- 
ogy and color. A small percentage had nuclei which were slightly larger 
and which stained xiolot rather than purple; the chromatin network was 
finer and there were occasional nucleoli. The remaining G5 per cent of » 
monocytes had lobed or convoluted nuclei of varjdng complexity but with 
typical reticulation and no nucleoli. Very many of the cells of both 
groups were irregular in shape, elongated, “tailed” or nith marked periph- 
eral budding. The 3,2 per cent of cells classified as “immature” were 
believed to be young monocj'tes. These were large cells, 15 to 40 microns 
in diameter, quite irregular in outline, some round, some oval, manj- 
bizarre in shape with buds, pseudopodia and elongated streamers of ej'to- 
plasm. The cj'toplasm was abundant, definitelj' reticulated or spongj', 
graj'-hlue, taking a more basophilic stain than the mature monocj’tes. 
.-Vzure granulation was infrequent and, when present, the granules were 
massed near the nucleus, usuallj' in clumps on opposite sides of the cell 
leaving the periphery ungranulated. A small number of the round and 
oval cells contained Auer bodies, and in some instances these seemed to be 
breaking up into azure granules. The nuclei were large, i-iolet staining, 
round or oval and frequentlj' eccentrically placed. The reticulum was 
cxtrcraelj' fine, gix'ing a homogeneous appearance quite different from the 
even sfipph’ng of the mj'eloblastic nucleus; there was definite jicripheral 
condensation of the chromatin and 1 to 3 nuclei were quite regulnrlj’ 
present. In manj' of the larger cells the nuclei showed several or many 
buds; this phenomenon seemed not to be associated y.’ith mitosis. 

Tlio neutrophils showed no noteworthj' .aVmormalities. The occasional 
myeloblasts and myclocj’tcs were quite typical in form and^ tinctorial 
reactions. The Ij'mphocj’tes were largelj' of the small tj'pe. Very rarely 
.a large oval dceplj' b.asophilic plasma coll was seen. 

Pero.xidiisc .^tains (Goodpasture) shonx-d that 07 per cent of the monocytic 
cells were oxidase negative and 33 per cent positive; the reacting gninules 
were scanty and exceedinglj' small. 

With supravital staining bj' Sabin’s methoil the cells classified !i‘- rnono- 
ci'tes reacted iypic.oUy: neutral red appeared in fine granules elnstercd near 
tiic nuclear incisures of cells with lobulatcd nuclei and scattered through 


Fig. 1.— Group of miiture monocytic cells showing strikingly irregular outlines. 

(X 900.) 



Fig. 2.— Tailed or racquet forms. Immature monocyte with Auer bodies at upper 

left of field. (X 1250.) 






I'll!. 1. — Mitotic fnnii. (X I'-oO.) 







Fig. G. — Smear from spleen. (X 1250.) 
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the cytoplasm of cells with round nuclei. Both types of cells were actively 
motile on the warm stage. The larger “immature” cells showed coarser 
granulation without tendency to clumping, motility was marked and it 
seemed that all gradations between them and typical monocytes could be 
seen. The picture of cellular motility presented by these preparations 
was in striking contrast to that of immobility seen in myeloblastic leukemia. 

The erythrocytes presented little of note; there was slight anisocytosis 
and poikilocytosis ivith moderate central pallor. Many cells showed diffuse 
basophdlia and there were a very few normoblasts; reticulocytes numbered 
6 per cent (brilliant cresyl blue) . The platelets were diminished in number 
and were mostly larger than normal. The bleeding time was 3 minutes 
(Duke's method); the coagiffation time, 6 minutes (Lee's method). The 
red cells were normally resistant to hypotonic sodium chlorid solutions, 
hemolysis beginning at 0.42 per cent — complete at 0.2 per cent. 

The blood glucose was 100 mg. per 100 cc.; the nonprotein nitrogen, 
23 mg. There was no increase in bile pigment in the blood. The Wasser- 
mann reaction was wealdy positive (2+) and the Kahn and Hinton tests 
strongly positive on 2 occasions. The urine was constantly of low specific 
gravity, contained traces of albumin and a few casts from time to time, 
usually in association with febrile exacerbations; 45 per cent of phenol- 
sulphonephthalein was excreted during the test period. The sputum was 
negative for tubercle bacilli. The stools showed nothing of importance. 

This patient remained in the hospital until her death on March 13, 1931. 
There was continuous elevation of temperature from 99° to 104° F., with 
an irregular diurnal variation. There were repeated eruptions of purpuric 
spots and, during the last 3 weeks of life, marked infiltration of the slan of 
the trunk and tlughs. The spleen was never felt; the liver and lymph 
glands did not change in size. Blood cultures in various media taken on 
January 23 and 25 and February 15 remained sterile, A roentgenogram 
of the thorax made on February 5 showed no evidence of mediastinal or 
pulmonary infiltration. On account of progressive anemia transfusions of 
blood were given on February 11 and 18. Her condition failed rapidly, 
and after March 1 she was completely prostrated and almost constantly 
delirious. After March 3 there was a marked diminution in the amount of 
fever, her temperature never rising above 100, On March 11 a pleural 
friction was heard over the left back, and on the following day there were 
signs of a considerable accumulation of fluid. Death occurred on March 13; 
no autopsy was allowed, though permission was granted to remove a por- 
tion of a rib. Small specimens of skin and spleen were secured also and it 
was seen that the spleen was of approximately twice normal size. 

The details of daily blood examination are shown in Table 1. Anemia 
became profound during the third week of observation, the hemoglobin 
falling to 15 per cent and the er^hrocytes to 900,000; following transfusion 
there was some improvement which persisted for 2 weeks. There was never 
evidence of marked erythropoiesis, though the reticulocytes were constantly 
increased to 6 or 7 per cent. The number of leukocytes was exceedingly 
variable, wide fluctuations occurring from day to day. The count fell 
rapidly after admission, reacliing 12,000 on January 28; from this date 
until February 25 there was at no time any marked leukocytosis, and on 
1 day the count was 3500. After February 26 there was a rapid rise with 
variations between 20,000 and 60,000 leukocjdes until the last few days 
of life when there was a sudden increase to over 100,000. During the 
entire period of obserAntion there was a relative and absolute neutropenia 
and paucity also of other poljTuorphonucIear .types. The lymphocytes 
showed a marked absolute increase though the relative percentage was at 
times low. Care was exercised to avoid confusing lymphocytes with micro- 
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myeloblasts and the counts were checked frequently with peroxidase and 
supravitel stains. The total percentage of monocxlic cells, combining 
mature and immature forms, varied from 49 to 93* per cent, remaining 
between 70 and S5 per cent during most of the observation period. In tlie 
last week of life the relative number of immature monocjdic cells increased 
greatly; occasional mitotic figures were observed and in a few smears mono- 
cj’tes were seen wliich had phagocytosed erj-throcx'tes; phagocytosis was not 


Tahle 1. — D.aily Blood Ex.amik.\tiox'. (DirFcnEXTiAL Count. 500 Cei.i-'s, 
Jenner-Giems.a St.^.in.) 
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0 
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0 
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0 
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0 
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27 



25 
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0 

. 12.5.78.0, 

0.4 0 2 0.0 

0 
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2S 
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0,5 0 

0 
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l.S 

I 



25 
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0 
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o 



30 
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,53.0 

4.8 0 ' 

0 
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0 

0.0 

3 



30 
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4 2 0.0 

0 
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l.-l 

4 



2S 
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5.2 1.0 

0 
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0 2 

2.0 

5 



25 

1.3 

01.0 

5.2 1.0 

0 
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0.2 

1 .0 

0 



20 

1.2 

50 0 

7.0 0 : 

0 

14.0 .58.0 
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0 1 

3 .3 

7 



20 

1.1 

41.2 

0.0 0.0 

0 2 

10.4 00.1 
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1 .0 

S 



25 

1.7 

00.8 

0.0 O.S 

0 
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0 I 

2 .2 

0 



20 

1..'. 

124.0 

4.2 0 ' 

0 
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0 

2 8 

10 



20 

1.2 

1.52.0 
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0 

11.2 01.0 
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0.2 

2 2 

11 



25 

1.0 

128 0 

4,8 0.4 

0 

0.0 05 0 

17.4:0.8 0,0: 

0 4 

1 ,0 

12 



25 

1.0 

100.0, 

2.2 0 

0 

0.0 IVI.O, 

21 . 4 ; 1.4 , 1.2 

0 

0.8 

13 





ir* 0 

2.5 0 1 

0 

3 0 .50.4 

28.0' 0.5 0,3 

0 

•1 1 


* Xo count on l!il« day. Trati.'fusion. 350 cc. 
t Xo count on tliis day. Tran.'tujion, 300 cc. 
J Xo count on tliis day. 
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uncommon in vitally stained preparations. The cells classified as imma- 
ture monocytes corresponded in size, structure and staining reactions both 
in fixed and vitally stained preparations to the ‘Tiemohistiocytes” of 
Ferrata and the “histiocytes” described in -Dameshek's cases. Included 
in the immature classification v?ere verj' large cells with irregular, indistinct 
outhnes, pale gray-blue cytoplasm and very large round or oval nuclel with 
extremely coarse reticulation. These could not be identified in xfitally 
stained preparations and in smears they tended to occur in groups; for 
these reasons thej’" were considered to be slightly damaged immature 
monocytes. 

The myeloblasts and myelocytes wliich were cohstantlj’- present in yery 
small numbers were tj^pical and bore no resemblance to the monocjTic cells 
nor could transition forms between the two classes be seen. The plasma 
cells were very large, deeply basophilic, oval or irregular in contour, with 
large, round, eccentric, coarsely reticulated nuclei. The dark blue spongj’' 
cytoplasm not infrequently contained coarse angular azure granules. 

The bone marrow was gray and dr5n Smears showed immense numbers 
of cells identical with those predominating in the blood. Only occasionally 
could a myelocyte or polymorphonuclear cell be seen. Sections showed 
that the normal marrow structure was obliterated by masses of large mono- 
nuclear cells which seemed to have squeezed out aU other tjq^es. The frag- 
ments of spleen secured were too small to give a satisfactory histologic pic- 
ture. Masses of monocytes were present, but their relation to the splenic 
architecture could not be determined. Smears from the splenic pulp 
showed nothing but monocytes and erythrocytes; these smears were, in 
fact, almost indistinguishable from the marrow smears. Sections of the 
skin showed massive infiltration of the corium with large mononuclear 
cells; these had accumulated particularly around the sweat and sebaceous 
glands and in the perivascular conpective tissue. 

Discussion. The literature 'on monocytic leukemia has been 
reviewed recently by Dameshek,*^ who collected all cases on record 
up to the time of his publication. His critique of case reports 
appears to be accurate, except that he includes 3 cases recorded 
by Rosenthal® whereas only 1 of these is given in sufficient detail 
to make the diagnosis unquestionable. The clinical. manifestations 
of monocytic leukemia are not essentially different from those of 
other acute leukemias; a septic tjqie of fever, stomatitis of some 
degree, purpura and marked anemia have been quite constant. 
Splenomegaly is not usual, though it was marked in the cases of 
Reschad and Schilling-Torgau,^ Meriden and Wolf,® Hannema'o 
and Swirtschewskaja.'® In all other instances the spleen was only 
slightly enlarged or was not felt. Slight to moderate enlargement 
of the liver has been noted in every case. Adenopathy is quite 
variable; when present, it has been localized in the cervical region; 
it does not seem to form a part of the picture. The number of 
leukocjTes has varied widely, from 1,900“ to 416,000.i® Sudden 
marked changes in the count seems more frequent than in other 
types of acute leukemia and an hiatus Icukemicus has been noted 
frequently. The proportio'n of monocytes has varied from 44 per 
cent® to 09 per cent® with an average of approximately 80 per cent. 
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Necropsies, more or less complete, have been done in 13 cases. In 
all there has been ividespread infiltration of the tissues m'tli mono- 
c.>i;ic cells. The IjTOph glands, liver, spleen and bone marrow show 
the most marked disturbance. The normal histology of tlie lymph 
glands and spleen is destroyed, tliere is proliferation of the reticulum 
cells and of the endothelium of tlie sinuses of the spleen with some 
evidence of actual “desquamation’’ of new-formed monoc3i:es into 
the blood stream. In the liver the reticuloendothelial tissue is 
hyperplastic and the liver capillaries are crowded witli monocj’^tic 
cells. The bone marrow shows what may be called “monocytoid 
metaplasia”’- the normal structure being obliterated by intense 
monocytic infiltration. The skin shows marked infiltration of tlie 
deeper laj^ers, particularly around the glandular structures. The 
perivascular connective tissue of many organs shows extreme mono- 
cj-tic infiltration. 

The diagnosis rests on the recognition of tlie tjqie cell as tlie mono- 
cjde, either mature or immature. The adult monocyte can usually 
be identified without difficulty in well-stained preparations by its 
morphology and staining reactions. The immature monocji;es 
(“monoblasts” of Merklen and Wolf,® ‘ffiemohistioblasts’’ (?) of 
Ferrata and Reitano,” “histiocj'tes” of Dameshek’^) offer more 
difficulty. The large size, abundant gray-blue cytoplasm and large 
finely reticulated nucleus of these cells make tliem striking objects 
in fixed smears. Supravital staining is characteristic and is the 
most important diagnostic procedure, difl’erentiating tliem satis- 
factorily from cells of tlie myeloblastic series. 

Monocytic leukemia must be differentiated from otlier acute 
leukoses, in particular from certain cases of acute myeloblastic 
leukemia in which there is a predominance of myeloblasts with 
lobed nuclei. Infectious mononucleosis may at first arouse suspicion 
of tliis condition but the absence of immature forms and the benign 
progress of the disease should speedily remove doubt, the same 
being true of tlie mononucleosis following administration of ars- 
phenaniin. Agranulocytosis has doubtless been confused witli 
monocytic leukemia," but in the latter condition there is never a 
complete absence of granular leukocytes nor do immature raono- 
cjdes occur in agranulocytosis. 

The acceptance of monociffic leukemia as a clinical and pathologic 
entity involves recognition of the validity of the newer conception 
of tlie derivation of the circulating monocytes directly from reticulo- 
endothelial tissue. The investigations of Kiyono,”' Alaximow-® and 
Sabin-'-" liave gone far toward the proof of this theory which has 
been advanced by numerous observers and which offers a logical 
classification of leukemic luonocyto.sis as a sy.stcm disease. The 
occurrence of myeloblasts and myelocytes, jiarticularly in the later 
stages of the disease, has led many authors to classify thc.se ca.ses as 
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unusual types of myeloses. Naegeli^^ is a vigorous exponent of this 
view. It seems more reasonable to assume that the intense mono- 
cytic proliferation in the marrow forces a certain number of imma- 
ture marrow cells into the circulation, and this assumption seems 
strengthened by the constant occurrence of a marked actual as well 
as relative granulocytopenia. 

Conclusions. A case is recorded in which the diagnosis of acute 
monocytic leukemia was made. Although multiple infections were 
present, negative cultural studies and the course of the disease 
seemed to eliminate pyogenic infection as a cause of the blood picture. 

The type cell in both mature and immature stages was adequately 
identified with peroxidase and supravital as well as the conventional 
stains. It was differentiated from cells of the myeloid and lymphatic 
series as belonging to the monocyte series. 

A direct derivation of the monocyte from the reticuloendothelium 
offers a logical explanation of the occurrence of this type of leukemia. 

Note. — Since the preparation ol this paper additional instances have been 
reported by Cooke, E., Lancet, 1931, 2, 129; Lawence, P. S., Posey, A. I., and 
Young, M. W., Folia hematol., 1931, 44, 332; Rirks, W. W., Jr., and Cunningham, 
R. S.. South. Med. J., 1931, 24, 1089. 
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The treatment of pernicious anemia lias undergone rapid advance 
in recent years. The introduction of tlie liver diet by hlinot and 
hliirjihy* ivas tlie first great step forward, and was soon followed 
by liver extract.- Working on an original tlieory, Sharps introduced 
hogs’ stomach (ventriculin), which Sturgis and Isaacs^ proved to be 
efficacious therapeutically. Quite independently, Conner'^ and 
Wilkinson*' also employed hog’s stomach in the treatment of tlie 
disease. Later, Giinsslen" and Castle''- ** prepared liver extracts for 
parenteral use. 

Achylia gastrica has long been considered to be an important 
diagnostic criterion of pernicious anemia. The illuminating studies 
of Castle'*’-*'’, however, have tlirovm new light on the importance 
of this factor. He and his coworkers have shown that there is 
an imkiiowii substance present in normal gastric juice which is 
lacking in the secretion of the stomach in pernicious anemia. They 
have shown that the feeding of beef which lias been digested by 
normal gastric juice causes a reticulocyte response in pernicious 
anemia, whereas beef digested with gastric juice from a patient 
with pernicious anemia has no such efl'ect. Further, during a remis- 
sion, the gastric juice of the patient with pernicious anemia becomes 
active, like normal gastric juice. It was further demonstrated that 
feeding of 300 ce. of normal gastric juice without beef daily for 10 
days was inefiective. 

The unknown substance is destroyed, they have shown, by boiling 
for 5 minutes, by heating to 70 to 80° C. for a half hour nr i)y 


cx]K)surc to a temperature of -10° C. for 3 day.s. 

As a result of these brilliant researches-, it seemed to us quite 
possiiilc that the normal stomaeh seerefes a substance (probaldy 


* I’n-Jpntod ;>t thi- ini-'-un!; of tlie .\*-'^oi-i:ition of Aini-rii-eii I’liy.'-ii iii"-*. Miiy 1. m l 
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the same substance which Castle has shown to be present) which, 
while without effect on the reticulocytes when administered orally, 
might cause a response if it could be administered parenterally. 
In order to test this theory, we^®*^« proceeded as follows Normal 
gastric juice was collected from patients free from anemia follow- 
ing lavage and the administration of histamin. The juice was 
rendered neutral to litmus, and after cultures had proved sterility, 
it was injected intramuscularly, first in rabbits and later in rnan, 
without undue local or general reaction. Autopsy revealed no lesions 
in the muscles of rabbits at the site of injection. A patient dying of 
acute leukemia into whose gluteal muscle gastric juice was injected 
came to autopsy. Microscopic examination of the muscle showed 
no noteworthy change. Intravenous injections were tried, but were 
abandoned temporarily because of rather severe general reactions. 
Next, neutralized sterile juice was given intramuscularly in 
amounts up to 20 cc. to a patient with pernicious anemia. The 
reticulocyte response was so slight as to be negligible, though suffi- 
cient to warrant further study. Attempts were now made to con- 
centrate the gastric juice. This was done by allowing it to evaporate 
in dishes placed in the incubator at 38° C. to about 3 to 5 per cent 
volume. This required between 2 and 3 days. We secured a prepa- 
ration with definite activity, one which gave an increase of reticulo- 
cytes to about 6 per cent in a patient who had 1 million red. cells. 
The response was quantitatively far below that obtained with liver 
extract or ventriculin. But the publication of Castle’s observations 
on the effect of heat on the unkno^vn substance, particularly its 
destruction by exposure to 40° C. for 3 days, made it seem probable 
to us that our material had been partially inactivated in our method 
of concentration. On the advice of Dr. G. E. Cullen of the Depart- 
ment of Pediatrics, whose helpful suggestions we acknowledge 
gratefully, vacuum distillation of the gastric juice at a temperature 
not exceeding 40° C. was tried. By this method it is possible to 
reduce the volume to about 3 per cent in 2 to 4 hours. 

Normal human gastric juice, concentrated by distillation in 
mcuo, was now given to patients with pernicious anemia. The injec- 
tion of the equivalent of 450 cc. of gastric juice to a patient with 2.1 
million red cells led to a reticulocytosis of 17.6 per cent in 36 hours. 
Twelve days after the injection, the red count and percentage of 
hemoglobin began to increase. Within the period df Bie next 12 
days, the count increased by 1.5 million cells and the hemoglobin 
by 20 per cent. The count then remained stationary until furtiier 
treatment was instituted. A second patient who received intensive 
intramuscular treatment with Lilly’s liver extract No. 343, improved 
after this until the red count reached 4.1 million, where it remained 
for 4 weeks, despite daily inti’amuscular injections of 4 cc. Then, 
an intramuscular injection of the equivalent of 300 cc. of human 
gastric juice was given. Within 14 days, the red count had increased 
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to 5.1 million and tlie liemoglohin had risen from 76 per cent to SS 
per cent when the patient was discharged. The reticulocytes rose 
from 0.5 per cent to 2.7 per cent within 9 hours after thcTnjection. 

The results obtained in these patients prove the presence in 
normal gastric juice of a powerful bone marrow stimulant, one 
which produces not onlj’’ a marked and very rapid reticulocyte 
increase after intramuscular injection but also rapid maturation 
of the red cells. 

Witli the reticulocytosis, we have also found a still earlier increase 
in red cells containing nuclear particles. The majority of tlie latter 
are minute, about pin-point in size. The cells containing them are 
usually polychromatophilic and tlie reaction is looked upon as 
analogous to the reticulocytosis. 

There is also an increase in tlie total white count and in tlie per- 
centage of neutrophil cells within a few hours after tlie injection, 
as well as an increase in the number of blood platelets. This reaction 
subsides within 1 to 2 days. Folloiving tlie injection, the eosinophils 
gradually increase, reaching the peak usually on tlie fiftli day. 

In tlie process of concentration of human gastric juice in vacuo, 
a sediment forms. Injection of tliis sediment is not followed by an 
increase of the reticulocytes. The supernatant fluid, on tlie other 
hand, is highly active. 

Boiling tlie supernatant fluid for 5 minutes destroys tlie substance 
which causes the reticulocytosis and the increase in nuclear particles. 
But it is notewortliy that injection of tlie boiled supernatant fluid 
produces a prompt neutrophilic leukocytosis.' Therefore, the sub- 
stance causing reticulocytosis is not that which causes the neutro- 
philic leukocytosis. 

The unknown substance present in normal gastric juice is dialy- 
sablc, passing through a collodion sac. In tliis connection it is of 
interest that the anti-anemic factor of stomach tissue is also recover- 
able in tlie dialysate.^' This indicates tliat its molecular structure 
is relatively simple. That tlie increase in red cells and hemoglobin, 
once begun, does not continue until normal values are reached shows 
that it is exliaustible and, tlierefore, probably not an enzyme. It 
is soluble in acetone. 

More recently, through the cooperation of Dr. E. A. Sharp, 
Director of the Department of Experimental Medicine of Parke, 
Davis and Companj', we have obtained the gastric juice of swine. 
With this material, we have obtained an increase in the rcticulocyles 
in pernicious anemia, the results being analogous to tliosc obtained 
widi human gastric juice, though less pronounced quantitatively. 
We have noted the same increase in nuclear particles, the neutro- 
philic leukocytosis and the increase in blood platelets, though the 
response has-been less prompt. With certain modifications in the 
mctliod of preparation, it has been possible to obtain a product from 
swine which produces no leukocytosis, a slight local reaction witii 
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practically ho fever and a reticulocyte response which begins on the 
third day, after a single injection equivalent to 500 cc. of original 
volume. We are at present trying to obtain greater potency through 
refinements in the method of preparation. 

Sixty-two intramuscular injections of gastric juice, varying in 
amounts from 5 cc. to 25 cc., have been given up to the present 
time (April 27). These have been given deep into the muscles 
of the buttocks or thighs, either preceded or accompanied by suffi- 
cient procain to make a 1 per cent solution. Pain at the site of 
injection is the most prominent symptom, being present in nearly 
every case. It is often complained of during the injection but 
usually develops about 2 hours later, lasting from 6 hours to 4 days, 
varying a great deal in severity. Occasionally there is some indura- 
tion of the tissues, but usually the only local reaction is marked 
tenderness over the area. The temperature has been elevated after 
about two-thirds of the injections, ranging from 99° to 102° F., 
appearing from 6 to 12 hours later. Temperatures of 103° and 
104° F. have been reached 5 times. Slight chills have occurred twice 
after intravenous injections and once following an intramuscular 
injection. Nausea and vomiting occurred after 2 injections in 1 
patient and once in each of 2 other patients. Circulatory failure 
occurred in 1 patient and was relieved by adrenalin. This was prob- 
ably due to accidental injection into a vein as this patient has 
received numerous injections since that time without circulatory 
disturbance. Ratlier marked flushing of the face and hands was 
present after 15 of the injections, coming on within 5 minutes after 
the injection and lasting for 1 to 2 hours. Severe frontal headaches 
lasting from 2 to 6 hours have occurred 5 times. There has been 
only slight elevation of the pulse rate lollowing these injections. 
Since we ha^"e been using the acetone extracted swine juice there 
has been practically no febrile reaction, and the pain has been much 
less severe and of shorter duration. Flushing of the skin and head- 
ache have been noticed only since using the acetone extract. 

The anti-anemic substance of gastric juice is thermolabile, dialys- 
able and exliaustible, and is probably a hormone, for which we have 
proposed the name addisin, after Thomas Addison, who first 
described pernicious anemia. The evidence at hand indicates that 
this is the physiologic stimulant of the bone marrow which main- 
tains the blood cells and hemoglobin at a normal level. 

Conclusion. It seems highly probable that tlie temporary lack 
of addisin in the gastric juice is the cause of pernicious anemia. 
Its administration intramuscularly has proved to be efiicacious 
therapeutically in this disease, and it may be found to be of value 
in other blood dyscrasias. What effect it may have on the cord 
changes in pernicious anemia has not been determined. 

The authors acknowledge with gratitude the technical assistance 
of hliss Helen E. Wente and Miss Toba Tahl. 

VOIi. 1S4, NO. G. — BECEMBETl, 1932 27 
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(From tho Cardiac Clinics and Laboratory.) 


The diagnosis of pericardial effusion proven by autopsy has never 
reached a high degree of accuracy and the low percentage of correct 
diagnosis is at first tliought appalling, ^^^len one considers, however, 
that the normal heart Amluine displacement is about 750 cc., that 
it requires a good deal of effusion to add appreciably to this A-olumc, 
that in a great number of cases in which one finds pericardial clfusion 
one also finds an enlarged heart, and tliat tlie effusion is very apt 
to be a terminal event. in a A'cry sick patient, then the diagnostic 
error is not so glaring. 

llislorical Renew. It is known that the ancients, including 
Galen, Avere aAvare of changes in the pericardium of animals jind 
man. In more modern times Kiolan (IGIG) and Scnac (1749) 
among others described pericarditis witli effusion in man. Rondclct 
and RiA-erius Avere able to recognize some of the symptoms of peri- 
cardial disease, and their descriptions Averc added to by Morgagni 
and others. By the method of immediate percussion Auonhriiggcr 
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was able to determine that in some cases of pericardial effusion there 
was an increase in cardiac dullness, but this observation was put 
on a much firmer basis by his translator Corvisart, who worked 
on the subject independently. Laennec is often credited with the 
discovery of the pericardial friction rub but it seems most certain 
that the honors should go to his assistants Collin and Devilliers 
who demonstrated that the friction sound of “creaking leather” 
was caused by pericarditis. 

Pitcairn in 1788 showed the relationship of rheumatism and peri- 
carditis. Since then there have been many etiologic factors dis- 
covered and described in the literature, but today as then the' rheu- 
matic infection accounts for a large number of cases of pericarditis, 
perhaps more than any other single etiologic factor. 

Pericardial paracentesis was first suggested in 1646 by Riolan; 
however, this was not actually performed until the year 1819 at 
which time it was done by Romero of Barcelona. Jowett of Notting- 
ham was the first to use the trocar in doing a pericardial paracentesis. 
This method was brought into more general repute by Schuh of 
Vienna in 1839, by Trousseau of France in 1854, and by Allbutt in 
England in 1866. Thayer and also Shattuck removed by aspiration 
as much as 1250 cc. a good many years ago. The largest amount 
of effusion obtained at autopsy was reported by Verney in a case from 
which he collected 4000 cc. It is interesting to note that in this case 
pericardial taps had been done on two occasions several days before 
death, 400 cc. being obtained at one time and 500 cc. at the other. 
Gibson mentioned a case recorded by Corvisart in Avhich he states 
that he found 4000 cc. of pericardial fluid. 

Experimental work on the pathologic physiology of pericardial 
effusion was first done by Franyois-Franck in 1877. He demon- 
strated that, due to its pressure, fluid injected into the pericardial 
cavity hinders the entrance of blood into the auricles and causes 
stasis of the blood in the vente cavce and a fall in blood pressure. 
Shortly after this, Lagrolet and Cohnheim experimented with injec- 
tions of fluid into the pericardium. Starling repeated these experi- 
ments and came to the same conclusion as did Fran9ois-Franck. 
hlany other experiments have been done to attempt to explain the 
, mechanism of pulsus paradoxus, the position assumed by the heart 
during pericardial effusion, the sites of collection of the fluid within 
the pericardium, and the physical signs produced by tire fluid. 

Gauchat and Katz deduce from their experiments with pericardial 
effusion that the paradoxical pulse is best explained as follows: 
"With the pericardium distended with fluid, not only is the flow of 
blood into the heart impeded but the inflow also varies during 
inspiration and expiration, owing to the fact that the respiratory 
variations of intrathoracic pressure do not affect the intrapericardial 
and intracardiac pressures as much as those in the entering veins. 
This causes a smaller difference of pressure between the veins and 
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heart during inspiration and allows less filling of each ventricle. 
Consequently a paradoxical pulse probably appears in both the 
pulmonary and systemic circuits but obviously the arterial pulsus 
paradoxus is due to tlie impaired flow into the left ventricle.” 
Levds has demonstrated that pulsus paradoxus can easily be pro- 
duced in a normal person by forced respiration. The mechanism 
of this is not clear for there is still a decrease of intrathoracic pres- 
sure witli inspiration and a tendency to an increase of blood flow 
to tlie heart. The decreased pressure in the arm artery here is 
probably not due to any decreased output from the heart, but rather 
to a compression of the subclavian arteries by the elevation of the 
chest as the result of increased respiratory effort, ^^ffiere there is 
a massive pericardial effusion a marked pulsus paradoxus may occur. 
The mechanism is probably not wholly like that associated with 
thoracic breathing without pericarditis, although tlie tlioracic inspi- 
ration may still be one factor; the new element of obstruction to the 
inflow of blood into the heart acts to decrease considerably the size 
of the pulse in both inspiration and expiration and thus to accentuate 
tlie pulsus paradoxus, so that in some cases tlie pulse may actually 
disappear during inspiration. However, we have not yet a com- 
pletely satisfactory explanation for the important sign of the pulsus 
paradoxus in the presence of considerable pericardial effusion.* 

Williamson by injecting a material which hardened after injec- 
tion concluded as follows from his exjieriments: (1) In pericardial 
effusion fluid accumulates first along tlie lower margin of tlie heart 
and about the apex, particularly on tlie diaphragmatic surface of 
the heart, and in small effusions tliis is tlie only place of regular 
accumulation. (2) The second place of accumulation is over the 
great vessels. (3) In at least 14 of 33 cases of pericardial effusion 
the anterior surface of tlie heart remained in part uncovered by 
fluid so that a friction rub could easily exist. This last point is of 
interest and may explain such cases as reported by Cejka in which 
a friction rub persisted even when the sac contained 1000 cc. of 
fluid, and by Porter in which he heard a definite pericardial friction 
rub just before the aspiration of 1350 cc. of fluid, while a Roentgen 
ray taken immediately after aspiration showed that only a portion 
of the fluid was removed. 

Cabot stated that with clinical methods not less than 150 cc. of 
fluid can be recognized. Aporti and Figaroli found no changes in 
cardiac dullness until about 400 cc. had been injected. Morris and 
Bader found that at least 500 cc. must be present before it can be 
detected witli tlie patient in the recumbent position. 

Cabot in his book Fads on the Heart has reported the results 

* Inspinition mny ^ct to reduce the inflow of blood into the hcort in the presence 
of extensive pcric.'inlial eflusitm hy allowinK tlie pericardial fluid more complete y 
to compress the roots of loth vena- cav.T which arc elonpatod !in<I thus more ea»il>- 
collapsed upon descent of the diaphraKm. 
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of his studies of the autopsies at the Massachusetts General Hospital 
from 1897 to 1919. His findings are briefly as follows: (1) 186 
cases of acute pericarditis with or without effusion were found; 141 
males, 45 females. (2) Rheumatism in the ordinary sense is only 
a minor factor in the production of pericarditis. There was a clear 
rheumatic history in only 12 per cent. (3) Pericarditis is primarily 
a terminal affair. (4) A friction rub was heard in only 21 per cent 
of the cases. (5) Sixty-eight of the 186 cases showed 100 cc. or 
more of exudate: 100 cc. in 7 cases; 150 cc. in 5; 200 cc. in 4; 250 cc. 
in 1 ; 200 to 300 cc. in 2; 300 cc. in 4; 300 to 400 cc. in 1 ; 400 cc. in 1 ; 
500 cc. in 1; 700 cc. in 1; unmeasured in 41. (6) All of these 68 
cases, Cabot believes, might have been recognized in life; however, 
only 7 cases (10 per cent) were so recognized. The Roentgen ray 
in this early series was rarely used. (7) There was failure to recog- 
nize clinically pericarditis eitjier with or without effusion in 77 per 
cent of the cases. (8) With more frequent use of radioscopy this 
record should be greatly improved, was Cabot’s conclusion. 

Present Study. Witli Cabot’s studies in mind, we have conducted 
the present investigation in order to determine the present status 
of the diagnosis of pericardial effusion. The material selected for 
study is composed of three groups: (1) The cases of the general 
services of the Massachusetts General Hospital in which pericardial 
fluid of 100 cc. or over was found postmortem, (2) the cases of the 
Eye and Ear Infirmary of similar nature, and (3) a group of cases 
in which fluid was obtained by antemortem pericardial paracentesis, 
thus warranting a diagnosis of pericardial effusion. The material 
in the above mentioned groups was collected from the records over 
a ten-year period, from January 1, 1921, to December 31, 1930. 

Group I. Postmortem Group of Cases of Pericardial Effusion. 
There were 95,542 cases admitted and 1729 autopsies performed on 
the general services of the Massachusetts General Hospital in the 10- 
year period, 1921 to 1930, inclusive. Of the 1729 autopsies, 126 
(7.2 per cent) showed a pericardial effusion of 100 cc. or more. There 
were 75 males and 51 females; the average age was 43 years and the 
age incidence by decades was as follows: first 4, second 11, third 21, 
fourth 25, fifth 15, sixth 22, seventh 22, eighth 5, and ninth 1. 
The youngest patient was 5 montlis old and had a purulent peri- 
carditis due to tlie Bacillus influenzfC and the pneumococcus; the 
oldest case of 84 years had a rupture of a dissecting aortic aneurysm 
into the pericardial sac. 

A. Cases with 100 to 250 cc. of Pericardial Fluid. There 
were 94 cases, 60 males, 34 females; the average age was 40 years. 

1. Cases without Pericarditis. There were 72 cases, male 44, 
female 28; the average age was 42 years. 

Etiology. This group presents some very interesting points in 
etiology. 

Twenty-six cases may be classed under the general heading of 
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chronic passive congestion mostly due to cardiac failure. This sub- 
group may be further divided as follows: 5 cases associated unth 
definite nephritis without hjTiertension, 5 cases associated with 
In-pertension but -witliout nephritis, 8 cases with rheumatic heart 
disease, 2 cases with a question of h^-pertensive heart disease (in 
otlier words, altliough no definite hypertension was found, it was 
thought after considering tlie clinical history that a previous hjqier- 
tension had existed), 2 cases associated witli coronary occlusion, 1 
case associated witli an extensive chronic pleurisy in which the 
mechanism of production of tlie chronic passive congestion was 
unknown but was probably due to obstruction, and 1 case each 
associated with subacute bacterial endocarditis, questionable 
rheumatic heart disease, and arteriosclerosis. 

We have classified 24 other cases under the head of infections of 
various tj-pes •\Wth a question as to the mechanism of production 
of tlie pericardial effusions. In none of these was there a demon- 
strable pericarditis at necropsy. The subdivision of this group 
follows: 13 cases associated -unth lobar pneumonia or broncho- 
pneumonia, 4 cases ndth empyema or pulmonary abscess, 3 cases 
with streptococcus infection, 1 case of Bacillus coli infection and 
3 cases of infection in which the infecting organism was not found. 

Three other cases were diagnosed clinicallj’- and at autopsy as 
clrronic passive congestion but no pleural effusions were found in 
tliem. This brings up the question as to whetlier or not fluid may 
collect in tlie pericardial sac and not also in the pleural cavities in 
cases of chronic passive congestion. These 3 cases were associated 
with the following: (1) chronic rheumatic heart witli subacute 
bacterial endocarditis, (2) pernicious anemia, (3) nephritis and 
hjqiertension. 

There are 2 cases associated -witli nutritional edema and 1 case 
with the nephritic edema of Fahr. 

We found 8 other cases associated with malignancy not involving 
the pericardium. 

An additional case presented chronic rheumatic heart fliscase 
with acute pulmonary edema; the pericardial as well as pleural 
fluid was bloody and we thought of the possibility of rupture of 
engorged vessels as a cause of this effusion. The remaining 7 case.s 
of this group were associated -wdth conditions in which the mechanism 
of the collection of the fluid was entirely unknown and were com- 
posed as follows: 2 cases of miliary tuberculosis (without pericardial 
involvement); 1 case of lues; 1 case of lues and tuberculosis com- 
bined; 1 case of iny-xedcma; 1 case of unknown cause with a que.s- 
tionable diagnosis of lues and Ayerza's disease; and 1 case of cirrliosis 
of the liver. 

The tiipc of pmcardidi fluid in tliesc 72 cases was as follow.s: 
dear, 54; ‘'amber," 14; tiiriiifl, 1 ; scrosanguincous, 1 ; bloody, 2. 
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Pleural effusions of 500 cc. or over were found in 32 of these 72 
cases, and of less amount in 15 others; the fluid was clear in 27 cases, 
turbid in 11, bloody in 6, and purulent in 3. ^ 

Symptoms. Precordial pain was present in 12 cases and absent 
or not mentioned in 60 cases. Dyspnea was present in 38 cases and 
absent in 34 cases. 

Signs. A definite pericardial friction rub was not mentioned in 
any. of this group; it was questioned on 2 occasions, noted as absent 
in 2 cases, and not mentioned in the remainder. Murmurs were 
present in 33 cases. 

Heart Weights. The heart weight was recorded in 67 of the 72 
cases; it was less than 300 gm. in 15 cases, 300 to 500 gm. in 30 cases, 
and over 500 gm. in 22 cases. 

Electrocardiograms. These were not very enlightening and the 
classifications as given necessarily overlap. We found the following 
in 12 of the 72 cases electrocardiographed ; normal rhythm, 6 cases; 
partial auriculoventricular block, 4 cases; premature beats, 2 cases. 

Radiographic Examination. A correct^Poentgen ray diagnosis 
was not made in any of 26 instances examined by Roentgen ray; 
the diagnosis of pericardial effusion was questioned 3 times and 
missed in the other 23 patients. 

Clinical Diagnosis. Not one of the 72 cases was diagnosed as 
pericardial effusion; the diagnosis was questioned in 1 case which 
was seen by the medical service. The medical service alone exam- 
ined 34 cases, the surgical service alone examined 5 cases, the pedi- 
atric service alone 1 case and cardiac consultants examined 16 cases. 
The remaining 16 cases were seen by the general services together, 
mostly the medical service in consultation with the surgical. The 
conditions of the patients were as follows: acutely ill, 33; moribund, 
11; chronically ill, 24; died suddenly, 4. 

2. Cases xoith Pericarditis. This group was composed of 21 
cases, 15 males and 6 females; the average age was 42 years. 

Etiology. Tlie pericarditis was due to several types of infection 
or uremia as follows: pneumococcus Type II, 1; Bacillus influenzae 
and pneumococcus, 1; pneumonia without specified organism, 2; 
Staphylococcus aureus, 2; streptococcus, 4; purulent lung infections, 
2; acute rheumatic heart disease, 4; subacute bacterial endocarditis, 
1 ; infection associated with lues, 2; and uremia, 2. 

The character of the pericardial flxiid was found to be as follows: 
serofibrinous, 9 cases; turbid, 1; serosanguineous, 1; bloody, 1; and 
purulent, 9. 

Pleural effusions of 500 cc. or over were found in 9 cases, of less 
amount in 7 cases, and no pleural effusions were noted in 5 cases. 
4 he fluid was clear in 7 cases, turbid in 2, and purulent in 7. 

Symptoms. Dyspnea was present in 9 cases, and absent or not 
mentioned in 12 cases. Precordial pain was noted in only 2 cases. 
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Signs. A pericardial friction rub was beard in 3 cases. jNIurinurs 
were present in 12 cases. 

Heart Weights. Hearts weighing less than 300 gm. were found 
in 6 cases, 300 to 500 gni. in 8, and over 500 gm. in 4; the weights 
were not recorded in the remaining 3 cases. 

Electrocardiograms. Electrocardiograms were taken in only 2 
cases, 1 of which showed normal rhythm and the other auricular 
fibrillation. -Neither record showed low voltage. 

Radiographic Examination. A Roentgen ray diagnosis of peri- 
cardial effusion was correctly made in 1 case; in the other 7 cases 
examined by Roentgen ray a pericardial effusion was not diagnosed 
once. 

Clinical Diag7iosis. Of the 21 cases in this group, 4 were correctly 
diagnosed clinically. The medical service alone examined 7 cases 
and made a correct diagnosis once; the surgical service alone exam- 
ined 5 cases and also made one correct diagnosis; the pediatric 
service examined 1 case witliout correct diagnosis; the medical and 
surgical services combined saw 3 cases and failed to make the diag- 
nosis in any of them; cardiac consultants saw 5 cases and diagnosed 
2 of these correctly. Twelve of the 21 patients were acutely ill, 
1 moribvmd, 1 died suddenly, and 7 were chronically ill. 

3. With New Growth Involving the Pericardhnn . In this group 
there -vN'as 1 case, a male aged 36 years. His pericardial fluid was 
of amber color. Pleural fluid was present, over 500 cc. in amount 
and bloody. Pain and dyspnea were absent. A friction rub was 
not mentioned, but there was an apical systolic murmur. The heart 
weighed less than 300 gm. An electrocardiogram was not obtained. 
The Roentgen ray diagnosis of pericardial effusion was not made 
nor was the correct clinical diagnosis made. The patient was chron- 
ically ill. 

Svmmari/ of Cla,3S A. Cases with 100 to 250 cc. of Pericardial 
Fhiid. There were 94 cases in this group, 60 males and 34 females, 
tlie average age being 40 years. Twenty-one cases showed a jieri- 
carditis, 72 cases did not have a demonstrable pericarditis, and 
there was 1 case of new growth involving the pericardium by metas- 
tasis. In the group with pericarditis the etiologic factor was infec- 
tion of some type in all except 2 cases which were associated with 
uremia; in the group without pericarditis chronic passive con- 
gestion was the most important factor Avhilc infections of various 
types but not involving the pericardium in a demonstrable way 
account for the next largest group; tlic remainder were associated 
with miscellaneous diseases sucJi ns malignancy, tuberculosis, nutri- 
tional edema, lues, and acute pulmonary edema. The pericardial 
as well as pleural effusions varied according to the nature of the 
etiologic agent. Dyspnea was present in 47 cases; pain was noted 
in 14 cases. Friction rubs were heard in only 3 cases, ^rurnuirs 
were heard in 46 cases. The orthopneic position was assuineil by 
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25 patients. Cervical veins were noted as distended in only 2 cases 
and heart sounds were noted as distant in 21 cases. A pulsus 
paradoxus was not recorded in any case. The electrocardiograms 
were not significant. A correct Roentgen ray diagnosis was made 
in 1 case, and questioned in 3 of the 35 cases examined. A correct 
clinical diagnosis was made in 4 and questioned in 1 other of the 
total of 94 cases. 

B. Cases with 250 to 500 cc. of Pericardial Effusion. 1. 
Cases without Pericarditis. Twenty belong in this group; 13 males 
and 7 females. 

Etiology. Here again we found that the largest etiologic factor 
was chronic passive congestion due to heart failure. There were 
11 such cases, associated as follows: with hypertension in 1 case, 
questionable hypertension in 3, nephritis and hypertension in 1, 
calcareous valvular heart disease in 1, chronic rheumatic heart 
disease in 4, and bronchopneumonia in 1. There were 4 cases of 
myocardial infarction and 1 case each of the following: ruptured 
aortic aneurysm, myelogenous leukemia, tuberculosis associated 
with Hodgkin’s disease, and subacute bacterial endocarditis due to 
infection with the Streptococcus viridans. 

The pericardial fluid was clear in 16 of the 20 cases, “amber” in 2, 
and blood in 2. 

Pleural effusio7is were noted in 13 cases, being over 500 cc. in 
amount in 9 of these. The pleural fluid was clear or turbid in 8 of 
these 13 cases, bloody in 4, and purulent in 1. 

Symptoms. Six cases showed precordial pain. Dyspnea was 
present in 16 cases and absent in 4. 

Signs. A pericardial friction rub was questioned in 1 case and 
not mentioned and apparently absent in the remaining 19. Mur- 
murs were present in 13 cases and noted as absent in 7 cases. 

Heart Weights. Of the weights recorded in 18 cases we found the 
following: less than 300 gm., 2 cases; 300 to 500 gm, 6 cases; over 
500 gm., 10 cases. 

Electrocardiogravis. Electrocardiograms were taken in 3 cases 
which showed, respectively, the following points of interest: (1) 
inverted To and left axis deviation; (2) partial auriculo ventricular 
lilock with P-R interval of 0.22 second and also intraventricular 
block; (3) left axis deviation and auricular and ventricular premat- 
ure beats. Low voltage was not present in these 3 cases. 

Radiographic Examination. A correct Roentgen ray diagnosis 
was not made, but was questioned once, in the 6 cases examined. 

Clinical Diagnosis. In none of this group was a clinical diag- 
nosis of pericardial effusion made, but in 1 case examined by tlie 
medical service this diagnosis was questioned. The medical service 
alone examined 14 cases, the surgical alone and the medical and 
surgical combined saw 1 case each, and the cardiac consultants 
examined 4 cases. The conditions of the patients were as follows: 
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acutely ill, 5; chronically ill, 5; intermediate, 10; 2 cases were mori- 
bund and 3 cases died suddenly. 

2. Cases xtnth Pericarditis. Only 2 cases occurred in tliis group; 
both were females. 

Etiologjj. Neplu-itis was present in 1 case; an infection by unde- 
termined organism existed in both. 

The pericardial flnid was serofibrinous in both cases. 

One had over 500 cc. of pleural effxision and tlie other less; tlie 
pleural fluid was purulent in botli. 

Symptoms. Both pain and dyspnea were present in 1 case but 
were absent in the other. 

Signs. A pericardial friction rub was present in botli cases. A 
murmur wvas present in 1 and absent in the other. 

The heart weight was recorded in 1 case as between 300 and 500 gm. 

Radiographic Examination. Only 1 case was examined and tlie 
correct diagnosis was questioned in this instance. 

Electrocardiogram. The 1 case examined electrocardiographically 
showed ventricular premature beats and a diphasic T wave in 
Lead 2; the voltage was not low. 

Clinical Diagnosis. The medical service examined tliese 2 cases; 

1 was moribund and 1 chronically ill; tlie clinical diagnosis of peri- 
cardial effusion was not made in either case. 

3. New Groioth Involving the Pericardium. Tiiere were 2 cases 
in this group of malignancies of the pericardium; 1 male, and 1 
female. 

The pericardial fluid was clear in I case and bloody in tlie otlier. 
One case contained less than 500 cc. of purulent pleural fluid. 

Symptoms. Dyspnea was present and pain was absent in both 
cases. 

Signs. A pericardial friction rub was not mentioned in eitlier 
case; 1 case had a murmur and the other did not. 

The heart weight was recorded in 1 case as between 300 and 500 gin. 

Electrocardiograms were not done. 

A correct Roentgen ray diagnosis was not made in either case. 

Clinical Diagnosis. One case was examined by the cardiae con- 
sultants and 1 by tlie medical and surgical service combined; a 
clinical diagnosis of pericardial effusion was not made in either case. 
One patient was acutely ill, the otlier moribund. 

Summary of Class B. Cases mth 250 to 500 cc. of Pericardial 
Effusion. This group contained 24 cases altogether: 15 males and 
9 females. Twenty cases showed no pericarditis, while there were 

2 cases each of pericarditis and of malignancy involving tlie peri- 
cardium. In the group without pericarditis chronic passive con- 
gestion was found to be tlie main etiologic factor, cardiae infarction 
was next in importance, and the remaining cases ]ircscntcd a variety 
of diseases. In tlie 2 cases with jicricarditis nephritis wa.s present in 
1, and in both cases an undetermined organism was rcsjioiisihle 
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for infection elsewhere in the body. The pericardial fluid varied 
according to the type of disease. Pain Avas present in 7 cases and 
dyspnea in 18 cases. A pericardial friction rub was heard twice 
and questioned once. Heart sounds were noted as distant in 6 cases. 
A pulsus paradoxus was not recorded in any case. The cervical 
veins w^ere distended in 3 cases but this finding may have been due 
to the congestive heart failure. Ten patients out of the 24 elected 
the orthopneic position. The electrocardiograms were not signifi- 
cant. Of 9 patients examined by Roentgen ray 8 were not diag- 
nosed as pericardial effusion; the diagnosis was questioned once. 
Clinically the diagnosis of pericardial effusion was not definitely 
made in any case; it was questioned on only one occasion. 

C. Cases with Over 500 cc. of Pericardial Effusion. 1. 
Cases xoitliout Pericarditis. There were 5 cases with over 500 cc. in 
this group: 2 males and 3 females. 

Etiology. The etiological factor was as follows: chronic passive 
congestion in 3 cases (1 case each associated with subacute bacterial 
endocarditis, questionable rheumatic heart disease and infection 
with the Streptococcus hemolyticus, and myxedema), tuberculosis 
in 1 case associated with doubtful chronic passive congestion, and, 
finally, unknown mechanism in 1 case of heart disease. 

The 'pericardial fluid was clear in 3 cases and bloody in 2. 

Four cases had pleural effusions of over 500 cc. ; in 3 of these the 
pleural fluid was clear and in 1 bloody. 

Symptoms. Pain was absent in all 5 cases. Dyspnea present in 2. 

Signs. A pericardial friction rub was recorded as present in 1 
case and not mentioned in 4 cases. Murmurs were present in all 5 
cases. 

Heart W eights. The heart in 1 case weighed less than 300 gm., 
in 4 cases it weighed over 500 gm. 

Electrocardiograms were done on 3 cases, 2 of which showed low 
voltage; the other 1 showed diphasic T waves in Leads 1 and 2. 

Radiographic Exaviinaiion. Of 4 cases examined by Roentgen 
ray the diagnosis of pericardial effusion was questioned once and 
not noted in the otlrer 3. 

Clinical Diagnosis. The medical service examined 3 cases but 
did not diagnose pericardial effusion. The cardiac consultants 
examined 2 cases and made the correct diagnosis once. 

2. Cases xoith Pericarditis. Only 1 case occurred in this group. 
It was an instance of polyserositis in a woman aged 21 years. 

The pericardial fluid was serosanguineous. 

There was a pleural effusion of over 500 ce. which was turbid. 

Symptoms. Pain and dyspnea were both present in this patient. 

Signs. A pericardial friction rub was present in addition to a 
systolic apical heart murmur. 

The electrocardiogram showed low T waves in all leads and small 
complexes. 
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In a radiographic cmmination tlie diagnosis of pericardial effusion 
was questioned. 

A cardiac consultant saiv this patient in consultation with the 
medical service; the correct clinical diagnosis was made. The patient 
was chronically ill. 

3. Malignancy Involving the Pericardium. There were 2 males 
in this group of malignancy secondarily involving the pericardium. 

Bloody pericardial effusion was found in both. 

There was a clear pleural effusion in both cases, 1 of more than 
500 cc. 

Symptoms. Pain and dyspnea were present in these 2 cases. 

Signs. A pericardial friction rub was noted as absent in 1 case 
and not mentioned in tlie otlier. Murmurs were not heard. 

In the 1 case examined by Roentgen ray a pericardial effusion was 
not diagnosed. 

Both of these cases were seen by the medical and surgical services 
together; a diagnosis of pericardial effusion was not made. The 
patients were chronically ill. 

Summary of Class C. Cases vcith 500 cc. or More of Pericardial 
Effusion. We found in this group 8 cases, 4 males and 4 females. 
In only 1 case did pericarditis occur; 2 cases had malignant disease 
involving the pericardium. Five cases had no pericarditis and of 
these 5 cases 3 had chronic passive congestion; in tlie other 2 the 
mechanism of the production of the pericardial fluid was not evident. 
The pericarditis was associated with polyserositis in 1 case. The 
pericardial fluid was serosanguineous or bloody in 4 cases and clear 
in 4. Pain was present in 3 cases and dysjmea in 2. The orthopneic 
position was noted in 2 patients but there was no statement of dis- 
tention of the cervical veins. Heart sounds were recorded as distant 
in 2 cases. The presence or absence of the pulsus parado.xus was 
not noted. The electrocardiograms in this group showed a constant 
tendency to small complexes. Of the 5 cases e.xamincd b^- lioentgen 
ray the diagnosis of pericardial effusion was not made positively in 
any; it was questioned in 1 case. The correct clinical diagnosis was 
made in 2 cases, 1 with and 1 without pericarditis. 

D. Six Cases of the Post.moutem Seuie.s of Peihcahdial 
Effusion Couuectly Diagnosed Clinically. 1. Cases icith 100 
to 250 cc. of Pericardial Fluid. Four cases occurred in this group, 
3 males and 1 female; the average age was 37 years. 

Etiology. -\11 4 cases had pericarditis, due in 2 to acute rheuma- 
tism and in the remaining 2 to other acute infection. Staphylococcus 
aureus in 1 and an undetermined organism in the other. 

The character of the pericardial fluid was as follows: serofibrinous 
in 2 cases, bloody in 1, and purulent in I. 

Two cases had pleural effusions of over 500 cc. aiul 1 had Ie,ss 
than that amount; the pleural fluid was clear in 2 cases and turbid 
in 1 case. 
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Syni'ptoms. Pain was present in 1 case; dyspilea was present in 
all 4 cases. 

Signs. A pericardial friction rub was noted as present in 2 cases 
and absent in 1. Ileart sounds were distant in 2 instances. The 
pulsus paradoxus was present in 1 case during an operation of peri- 
cardiotomy but disappeared about 12 hours later; it was not noted 
before the operation. The cervical veins were distended in 1 case, 
and 3 patients assumed the orthopneic position. 

An electrocardiogram was done in 1 case with acute rheumatic 
pericarditis; it showed sinus arrhythmia and bradycardia, with 
poorly marked P waves and intraventricular block. 

A correct Roentgen ray diagnosis was made in 1 out of 3 cases 
examined. 

Pericardial paracentesis was attempted in 2 of these 4 patients. 
One case yielded 32 cc. of purulent fluid and, when a pericardiotomy 
was performed later, about 50 cc. of Staphylococcus aureus pus was 
removed. Several taps were tried in different locations on the other 
patient but only 5 cc. of blood were obtained. It is interesting to 
note that in this case on postmortem examination the fluid was 
found to be encapsulated. 

2. Cases with ^50 to 600 cc. of Pericardial Fluid. There were no 
cases in this group diagnosed correctly before death. 

3. Cases with Over 600 cc. of Pericardial Fluid. There were 2 
cases in this group. 

One case was a woman aged 21 years with polyserositis. The 
pericardial fluid of 800 cc. was purulent. There was also a pleural 
effusion of 500 cc. in amount; this pleural fluid was turbid. Both 
pain and dyspnea were present in this case. A pericardial friction 
rub was present. The character of the heart sounds was good; sys- 
tolic and diastolic murmurs were heard at the base of the heart. 
Neither pulsus paradoxus, nor condition of cervical veins, nor posi- 
tion of the patient was mentioned in the record. The electrocardio- 
gram presented rather low T waves and small complexes in all leads. 
The Roentgen ray report stated that there was no positive evidence 
of fluid in the pericardium. 

The other case was one without pericarditis in a man, aged323mars. 
The etiologic factor was chronic passive congestion associated with 
subacute bacterial endocarditis. Five hundred cc. of clear fluid 
were found in the pericardial sac and 1500 cc. of clear fluid were 
noted in the pleural cavities. Pain and dyspnea were absent. A 
pericardial friction rub and the pulsus paradoxus were recorded 
as absent. The condition of the cervical veins and the position of 
the patient were not noted. Roentgen ray and electrocardiographic 
examinations were not done. 

Summary of Group D. Six Cases of the Postmortem Series of Peri- 
cardial Effusio7is Correctly Diagnosed Clinically. Of these 6 cases 
correctly diagnosed there were 4 males and 2 females. Four of the 
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cases contained 100 to 250 cc. of fluid in the pericardial sac and 
pericarditis was present in eacli instance. There were 2 cases with 
500 cc. or more of fluid; 1 of these cases had pericarditis while tlie 
other did not. Two cases had acute rheumatic pericarditis, 2 cases 
pericarditis associated witli infection, 1 had polyserositis and 1 had 
clironic passive congestion. Four cases had over 500 cc. of pleural 
effusion, which was clear or slightly turbid in all cases. The peri- 
cardial fluid was as follows: bloody, 2 ; purulent, 2; serofibrinous, 1; 
and clear, 1. Pain was present in 2 cases, and dyspnea in 5. A peri- 
cardial friction rub was heard in 3 cases. The pulsus paradoxus 
was noted once and 3 patients assumed tlie orthopneic position; 
the cervical veins were noted as distended in only 1 instance. 
Heart sounds were poor or distant in 2 cases; murmurs were present 
in all cases. The electrocardiogram of tlie 1 case with more than 
500 cc. of pericardial fluid was interesting in that it showed low 
voltage. Correct Eoentgen ray diagnosis was made in 1 of tlie 3 
cases having 100 to 250 cc. of pericardial fluid; it was questioned 
in the 1 case. with o\'er 500 cc. whicli Avas radiographed. Three of 
the patients were acutely ill and 3 were chronically ill. 

E. Cases of Pericardial Effusion from E'I'e and Ear Ser- 
vice. This small group is composed of 1 female, 72 years of age, and 
1 male, 23 years of age. The former had a streptococcus pericarditis 
associated with otitis media; tlie latter had a streptococcus peri- 
carditis associated witli inediastinitis and laryngeal edema. In tlie 
former case there were 100 cc. of purulent fluid and in the latter 
200 cc. of serofibrinous fluid. Pain was present in the latter case. 
The presence or absence of dyspnea was not noted. There Avas no 
mention of any of tlie folloAving signs: position of patient, murmurs, 
cervical veins, heart sounds, pulsus paradoxus. A pericardial 
friction rub AA-as noted as present in tlie latter case but not mentioned 
in tlie former. The Roentgen ray report on tlie latter case in Avhich 
AA-ere found 200 cc. of fluid AA'as as folloAA’s: “Ver^' broad superior 
mediastinum.” The clinical diagnosis of effusion AA’as not made in 
either case. In the case Avhich had 200 cc. of fluid tlie diagnosis of 
“Pericarditis” Avas made but tlie opinion offered regarding effusion 
AA’as: “No signs of efl'usion.” Botli patients AA’ere acutely ill and 
medical consultants saAv both of tliem. 

Group n. Pericardial Paracentesis Cases of Pericardial Effusion 
Without Postmortem Examination. This group is composed of 15 
clinical cases Avitli the diagnosis of pericardial effusion definitely 
established by tlie rcniOA’al of fluid from tlie pericardium, either 
by a simple paracentesis Avith trocar or by more complicated opera- 
tions. Taa’oIvc of these cases AAcre taken from the records of the 
general services of tlie ^Massachusetts General Hospital and repre- 
sent the number of such cases from Jatiuarj’ 1, 1020, to February 1, 
1931. Three of the cases AA cre taken from our pnA’ate case records. 
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There were 14 males and 1 female. The youngest was 9 months 
old and the oldest 46 years. The ages by decades were as follows: 
first, 4; second, 4; third, 2; fourth, 4; and fifth, 1. 

Etiology. Five of the 15 cases had acute rheumatic pericarditis, 
2 had tuberculosis of the pericardium, and there was 1 case each of 
the following: questionable rheumatic pericarditis. Streptococcus 
viridans endocarditis complicating rheumatic heart disease. Staphy- 
lococcus aureus infection with osteomyelitis. Streptococcus hemo- 
lyticus infection, pneumococcus infection Type I, postscarlatinal 
infection, purulent pericarditis due to an unknown organism, and 
probable polyserositis. 

Pericardial Fluid. The amounts removed by tapping were as 
follows: less than 100 cc. in 3 cases, 100 to 250 cc. in 5; 250 to 
500 cc. in 2, and 500 cc. or over in 5. In 1 of these last 5 cases in 
which there was a constant drainage tube inserted the exact amount 
drawn off was not known but by means of a postmortem paracentesis 
650 cc. were obtained. The character of the fluid in the 15 cases 
was as follows: clear, 1; “amber,” 4; serofibrinous, 2; serosariguine- 
ous, 1; bloody, 2; turbid, 2, and purulent, 3. 

Symptoms. Pain was present in 9 cases and noted as absent in 2. 
Dyspnea was present in 13 cases and absent in 2, 

Signs. Pericardial friction rubs were heard in 12 cases and noted 
as absent in 1 case. Ten cases presented murmurs; 5 had no mur- 
murs. The heart sounds were distant in 11 cases, fair in 3, and 
good in 1. A pulsus paradoxus was noted as present in 8 cases. 
The cervical veins were noted as distended in 4 and normal in 1, 
whereas 9 patients were in the orthopneic position and 2 were able 
to lie flat. 

Radiographic Examination. Thirteen of the 15 cases were ex- 
amined by Roentgen ray. A correct diagnosis was made in 12 
cases and the diagnosis of pericardial effusion was questioned in the 
other case. 

Electrocardiograms were done in 3 of these patients but showed 
nothing of value in helping to confirm or to deny the diagnosis of 
effusion. 

Course. Seven cases died while under close observation; 8 cases 
were discharged improved but 1 of these died suddenly soon after. 
One of the cases has since returned to the hospital and is included 
as 1 of the 2 cases on which a cardiolysis was done. Microscopic sec- 
tions of the pericardium in this case are suggestive of tuberculosis. 

One of the most interesting and instructive points in this group 
was that 650 cc. of fluid were obtained by paracentesis in 1 case 
immediately after the patient died. In this case on previous para- 
centesis only a small amount of fluid was obtained, which makes us 
believe that the other cases also had much larger amounts of fluid 
than were obtained on tapping the pericardium, and in fact a much 
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larger amount of fluid than is usually stated to be necessary to pro- 
duce signs and symptoms sufficient to establish tlie clinical diag- 
nosis of pericardial effusion. 

The case which presented a combination of constricting peri- 
carditis and pericardial effusion calls our attention to tlie problem 
from a somewhat different angle. Here the amount of fluid. found 
in the pericardial sac was not of great quantity (Fig. 1) and yet tlie 
patient showed marked signs and s\Tnptoms of cardiac embarrass- 
ment due to e.vtrinsic factors and, as the pericardium was definitely 
tliickened and acted as a constrictor of tlie heart, we may assume 
that this factor rather than the fluid was the cause of tlie signs and 
symptoms in this patient. 

Clinical Diagnosis. The correct clinical diagnosis was made in 
all of the 15 cases. 

Treatment. Therapy in these cases of pericardial effusion con- 
sisted in the first place of paracentesis, often witli considerable 
relief. Sometimes the tapping was repeated. Almost always as 
much fluid as possible was withdraira, without harmful effects. 
Otherwise sjTnptoniatic therapj' was carried out as needed, with 
salicjdate treatment in the rheumatic cases and a recommendation 
for sanitarium treatment in tlie case of the tuberculous patients. 
Cardiolysis was done in 2 cases and a pericardiotomy in 2 others. 
Oxygen was injected into the pericardium in 1 case after fluid was 
removed (Figs. 2 and 3) and this procedure was repeated three times 
over an interval of 2 montlis. From 200 to 600 cc. of oxygen were 
introduced each time after a larger amount of fluid was withdraim. 
In spite of this procedure the pericardium later contracted and had 
to be resected at operation o months later. Perhaps the procedure 
of therapeutic pneumopericardium was not continuetl sufficiently 
long in this case— an interval of 6 to 12 months might have proved 
more successful.* 

Summary. lYc have presented herewith (1) the pertinent clinical 
and pathologic data on the 126 cases containing over 100 cc. of 
pericardial fluid found at postmortem examination at the Massa- 
chusetts General Hospital over a period of 10 years (1921 to 1930, 
inclusive), this number occurring among 95,542 cases admitted to 
the hospital and among 1729 necropsies (7.3 per cent); (2) similar 
data collected from the IHassachusctts Eye and Ear Infirmary, in 
a series of 71,334 admissions and 109 necropsies, 2 cases (1.83 per 
cent) showing 100 cc. or more of pericardial fluid; and (3) the 
clinical data on 15 cases in which pericardial paracentesis established 
the diagnosis of pericardial effusion. 

I. The postmortem gremp was divided into (A) cases with 100 
to 2.50 cc. of [icricardial fluid, (13) ca.ses with 2,50 to .500 cc., and (C) 

* Till' iiitUvidiml rciiorl.'s whioli have l>eon omittcU liorc for the s.ake of hrcvj'fy 

are inclutjed in the mitliont' reprint.*. 




Fig. 1. — Roentgen ray picture of heart and pericardial shadow of .1. B., Case 14 
of the pericardial paracentesis cases. In this case there was a small pericardial 
effusion restricted in amount by a much thickened constricting pericardium (proved 
at operation). There was also fluid in both pleural ca\dties. Tuberculous pericarditis. 



Fig. 2. — ^Roentgen ray picture of the enormous pericardial effusion of L. A., 
Case 15 of the pericardial paracentesis cases. Tuberculous pericarditis. 



Fig. 3. — Kocntpcn ray picture, sliow-iiip oxypen and fluid in the pericardium of 
L. A., Ca.'ie 15. ivhose pericardial effusion before iiaracentesis was shown in Fig. 2. 
The oxygen was intrtiduced as a theraiwutic procedure. 
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cases with 500 cc. and over. These w^ere subdivided into cases with 
pericarditis, without pericarditis, and with new' growth. , Class A 
contained 94 cases: 72 wdthout pericarditis, 21 wdth pericarditis, 
and 1 W'ith new^ growth. Class B contained 24 cases: 20 without 
pericarditis, 2 wdth pericarditis, and 2 with new^ growdh. Class C 
contained 8 cases: 5 wdthout pericarditis, 1 with pericarditis, and 
2 with new growth. There Avere 2 cases from the Eye and Ear 
Infirmary, both of w^hich had pericarditis and less than 250 cc. of 
fluid. 

Etiology. The predominant etiologic factor in the cases with 
pericarditis w^as infection of some type (uremia w^as a rare cause). 
In cases wdthout pericarditis the predominant etiologic factor w^as 
chronic passive congestion or infection elsewhere in the body, wdth 
some question as to the mechanism of the production of the peri- 
cardial effusion. 

Symptoms and Signs. Pain w^as present in 24 of the 126 cases 
of the postmortem series of the Massachusetts General Hospital, 
dyspnea in 68, orthopnea in 37, distended cervical veins were noted 
in 5; pericardial friction rub in 8, distant heart sounds in 29, and 
the pulsus paradoxus in 1 case. 

' Radiogra'phy . Forty-nine cases were examined by Roentgen 
ray. A correct diagnosis w^as made once and questioned in 3 other 
cases. Allow^ances must be made because many of these cases w^ere 
examined at least several days before death and often in a very sick 
condition, w'ith pleural fluid sometimes obscuring a part of the heart 
shadow. 

Clinical Diagnosis. Of the 126 cases of the postmortem series at 
the Massachusetts General Hospital a correct clinical diagnosis was 
made only six times. Four of these 6 had pericarditis wdth an effu- 
sion of 100 to 250 cc. Two had an effusion of over 500 cc., 1 with 
and 1 without pericarditis. The diagnosis of effusion \vas questioned 
in 1 case -with 100 to 250 cc. without pericarditis. Here again the 
same allowances must be made as in the case of the Roentgen ray 
diagnosis just cited. 

II. The clinical group of 15 other cases in wfliom a pericardial 
paracentesis established the diagnosis of pericardial effusion wns 
most instructive since it was made up of patients "svho presented 
the classical signs of effusion in a much greater degree than did the 
“^'postmortem” cases. 

From 1 of these cases 650 cc. of fluid were obtained by a peri- 
cardial paracentesis immediately postmortem, w'^hile during life 
paracentesis had yielded a much smaller amount. Since this case 
presented signs and symptoms similar to the others in this group 
and since even larger amounts of fluid w'ere obtained in others w^e 
believe that almost every one of these clinical cases had over 500 cc. 
of pericardial fluid. 
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Another interesting case in tin's group was tliat one in wliich tliere 
was a chronic constrictive tuberculous pericarditis to which was 
added an acute or subaeute pericardial effusion. Here the amount 
of fluid was small but it was sufficient when added to the already con- 
stricted pericardial sac to cause grave clinical signs and symptoms. 

Conclusions. From the above data we conclude that without 
the presence of an acute fibrinous pericarditis, the diagnosis of 
pericardial fluid is likely to be missed unless the effusion amounts 
to over 500 cc. 

To establish a clinical diagnosis of a pericardial effusion all signs 
and symptoms must be very carefully looked for and analyzed and 
Roentgen ray studies employed in all cases except a very few where 
the effusion is so large and rapid in its development that the clinical 
diagnosis is easily made at once. 
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NONFATAL STAB WOUNDS OF THE VENTRICLES. 

With Electrocardiographic Signs of Coronary Thrombosis 
AND Absence op Anginal pain.* 

By William B. Porter, M.D., 

PROFESSOR OF MEDICINE, 

AND 

Isaac A. Bigger, M.D., 

PROFESSOR OF SURGERY, 

MEDICAL COLLEGE OF VIRGINIA, RICHMOND, VA. 


Wounds of the ventricular musculature with and without injury 
to one of the major branches of the coronary arteries have been 
reported in considerable numbers in current medical literature. 
The electrocardiographic changes noted by observers using this 
method of study have been similar in essential details to those seen 
in acute coronary thrombosis. It has been our good fortune to 
have for study 2 patients with stab wounds of the ventricles, 
1 involving the left ventricular musculatm’e and a branch of the 
left coronary artery and the other the right ventricular muscula- 
ture, but with no injury to a coronary vessel. Both patients 
were treated surgically and each patient has been followed suffi- 
ciently long to note his complete clinical recovery. 

The electrocardiograms are of interest in that the changes are 
marked and are produced by lesions, the location and extent of 
which are definitely known. It is reasonable to assume that the 
heart muscles were normal before the accident, for neither patient 
gave a history indicating any previous disease liable to produce heart 
muscle pathology, and their youth and general physical survey pre- 
cluded the existence of any degenerative vascular disease. 

In 1 instance a coronary artery was tied and in both instances 
muscle tissue was enmeshed by sutm’e material producing a lesion 
somewhat similar in character to a small myocardial infarction. 
In each instance the operation was performed under local anesthesia 
which permitted accurate notation of subjective phenomena. It 
is of peculiar interest to note that in neither case was pain of an 
anginal type noted during or following the procedm'e. 

This report is presented not only to place on record wounds of 
the heart treated surgically Avith recovery, but particularly to record 
the clinical behavior of the patients, noting the absence of pain in 
heart lesions Avith electrocardiographic changes similar to those 

* Rend at the Meeting of tlic American Climatological and Clinical Association, 
Atlantic City, May 5, 1932. 
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oI)served in coronary occlusions and jiroduced probably by myo- 
cardial changes of the same fundamental nature. 

Case Reports.* Case 1. — W. R., negro, male, aged 23 years, ^Yas 
admitted to the St. Philip Hospital, October 2, 1930, at noon. He had 
been stabbed in the left side of the chest about thirty minutes before 
admission. He later stated that he walked 1-1 blocks after being stabbed 
before he began to feel faint, and estimated that 10 to 15 minutes elapsed 



Fio. 1. — Case 1. Tho approximate location and size of the -a-ound in the left 
ventricle and tho severed coronaiy vessel. 


between the time of injury and the appearance of marked weakne.ss. 
Wien first examined in the hospital he appeared to be in profound shock. 
The radi.al pulse was not detect.ablc and his blood pressure was not obtain- 
able. Examination of the chast showed a stab wound in the fourth inter- 
costal space, 5 cm. to the left of the sternum. The heart sounds were 
tlistant and muflled and the cenical veins were full. Those signs were 
thought to indicate hcmopericardiuin with cardiac himponade. An 
oiieration was deemed urgent and was perfonned under local infiltration 

* A det.'iilc<l reiwrt of the siirRirid aspects of these c.iscs will ivpiicar in the I’ro- 
cee<iint;s of the Southern Medical As-ocintion for IC-'U. 
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Chaut I. — Case 1. The first electrocardiogram was made 14 hours after the operative repair of the wound. The changes noted are characteristic 
of those seen in coronary thrombosis. The electrocardiogram of January 9 shows a complete return to normal. 
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CiiAUT 2. The first cIoetrorardioRram was made 0 hours after the operative rei)air of tlie wound. The clianROH noted arc 

cliaractoristic of those observed in roronarj’ thrombosis invoIvinR this area of the lieurt muscle. 
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anesthesia. AVlien the pericardium was incised more than 200 cc. of blood 
were evacuated and bright red blood was found to Ijc spurting from a wound 
in the left ventricle. A ‘wound, 1 cm. in length, was found on the left 
border of the heart (Fig. 1) parallel to its long axis and about 5 cm. from 
the apex. The descending branch of the left circumflex coronary artery 
had been divided. The wound was closed with three interrupted sutures 
and the bleeding artery ligated. Incision of the pericardial sac had pro- 
duced a prompt improvement in the pulse rate and volume. 

The patient was discharged in good condition 16 days after the injury. 
Seen in April, 1931, he stated that he was doing routinely the work of a 
laborer. At that time physical examination, electrocardiographic and 
Roentgen ray studies of the heart revealed no phenomena indicative of 
cardiac disease. Chart I illustrates the electrocardiograms taken while 
in the hospital and since Iris release. 



Fig. 2. — Case 2. The approximate location and size of the wound in the right 

ventricle. 


Case 2. — AV. J., negro, male, aged 36 j’^ears, entered St. Plulip Hospital 
at 11 P.M., July 4, 1931. He stated that he had been stabbed in the chest 
trtth a pocket knife about 7 p.m., after which he ran about 50 yards and fell 
to tlie gi’ound unconscious. He was put in a car and carried 5 miles to a 
physician who noted that the patient was bleeding freely from the chest 





S02 


PORTER, bigger: ■R'OTJ^'DS OF THE AT5XTRICLES 


wound and was in profound shock. He was given morphin and atropiu 
and placed , on a table with liis feet elevated. In about 15 minutes the 
imlse became palpable and the skin warm. The patient was brought 
20 miles to the hospital and when admitted his sj'stolic blood pressure was 
112 mm. Hg. and pulse rate 90 per minute. A stab wound was noted 
5 cm. from the midstemal line in the fifth intercostal space. The area of 
cardiac dullness was not definitelj" increased, but the heart sounds were 
distant and muffled. A diagnosis of stab wound of the heart was made from 
the historj" with suggestion of a cardiac tamponade, which had probably 
been relieved by the free bleeding from the chest wound. The operation 
was performed under local infiltration anesthesia. Onlj’" a moderate 
amount of blood was found in the pericardial sac, but there was a constant 
flow of dark blood from a transverse wound 1.5 cm. in length in the mid- 
portion of the anterior wall of the right ventricle, about 5 cm. above the 
apex level. (Fig. 2.) The wound was closed with tlwee interrupted 
sutures of fine sUk. The patient’s course in the hospital was uneventful, 
except for a mild local staph 3 dococcic wound infection. The patient has 
been followed since lea\Tng the hospital and was studied completclj’’ 7 
months after the accident, aU studies failing to reveal anj' pathologic after- 
math. Chart II illustrates the electrocardiograpluc changes noted wliile 
in the hospital and 2 months after his discharge from the surgical service. 

Discussion. The lesion produced in the heart muscle in each 
case consisted of a punctiue wound from a sharp-edged weapon 
which divided cardiac muscle fibers and in Case 1 sectioned a branch 
of the left coronary artery. The end result following sm-gical repair 
was an area, 1 to 2 cm. in diameter, with the muscle fibers enmeshed 
in suture material and drawn sufficiently tight to control bleeding, 
and in Case 1 the injured coronary vessel was ligated. It is reason- 
able to assume that local ischemia existed at the point of the re- 
paired wound, and in Case 1 in the area supplied by the artery 
which was tied. In each instance collateral circulation might con- 
ceivably overcome the induced iscliemia, but this would require 
several hours and probably a much longer period. 

The electrocardiograms made following the operations are similar 
in every respect to those noted in coronary occlusion, and prob- 
ably have the same pathologic significance. The only other logical 
c-xplanation for significant changes in the electrocardiograms would 
be the effect of an accumulation of fluid in the pericardial sac. 
This factor was excluded by llocntgcn ray studies at frequent 
intervals. For the first few days following the operation these 
studies were made <laily. Fluid did accumulate in Case 1 to the 
extent of embarrassing the venous return to the heart eighteen 
hours after o})eration. It is intere.sting to note that changes pre- 
viou-sly oliscrved in the electrocardiograms remained constant after 
the fluid was evacuated !)y o])ening the wound, yet all phenomena 
of cardiac tamponade were promptly relieved. 

The infrequent assocation of cardiac jiain with wounds of the 
heart muscle is of i)eculiar significance. In the 2 cjiscs here j)re- 
sontc<l pain of anginal type was entirely absent at any period before, 
during or after ojicrative rejjair, and the operation was donewith 
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tlie use of ,a local anesthetic injected only in the chest wall. Neither 
patient was sufficiently ill at the time of the operation or afterward 
to modify his perception or consciousness of pain. It may be profit- 
able, therefore, to consider the significance of the absence of pain 
in heart muscle wounds, especially those involving the coronary 
vessels as related to the pathogenesis of cardiac pain in angina 
pectoris. 

Keefer and Resnick^ have recently reviewed completely the 
aceumulated evidence dealing with the various factors concerned 
in the* pathogenesis of angina pectoris. They contend that the 
most tenable hypothesis is that this syndrome is related directly 
to conditions which induce ischemia of the heart muscle, and that 
the pain of coronary thrombosis is of the same fundamental nature. 
They comment upon the interesting clinical fact that the pain of 
myocardial infarction tends to subside with the development of 
heart muscle degeneration and eventually disappears entirely. 
Sutton and Lueth^ have recently presented experimental evidence, 
which they feel proves conclusively that myocardial ischemia is 
fundamental in the production of cardiac pain. 

The studies of MacWilliam and Webster® on the sensory phe- 
nomena associated with defective blood supply to the working 
muscle indicates that the pain of ischemia occurs only when the 
muscle is exercised under conditions inducing inadequate oxygen 
supply. 

Lewis and his coworkers^ in their studies in intermittent claudi- 
cation have shown that the pain in this syndrome is due to a sub- 
stance generated during muscle contraction which accumulated to 
a concentration sufficient to induce pain and remains stable in the 
tissue spaces during circulatory arrest. 

Angina pectoris occurs in those patients in whom contractile 
power of the heart muscle is better preserved and frequently dis- 
appears when congestive heart failure supervenes. This would 
indicate that the pain is caused by a substance dependent upon 
muscle contraction under special conditions, for those factors which 
induce pain do so by increasing heart muscle work. If one trans- 
fers the recent observations made on the mechanism of pain in 
skeletal muscle to the wounds of heart muscle here studied, one 
finds a reasonable explanation for the absence of pain, although 
heart muscle ischemia existed. 

The wound in either of the cases presented consisted primarily 
of a severance of the muscle fibers extending in depth the entire 
thickness of the heart wall. The area of ischemia resulting from 
repair of the wound, which in one involved the placing of a ligature 
on a coronary artery, embraced an area of heart muscle which had 
been so injured by the penetrating weapon that normal contraction 
could not occur. The pain producing metabolites which form dur- 
ing muscle contraction .and accumulate in the tissue spaces to a 
concentration sufficient to induce pain were therefore not produced, 
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though alisolute or relative circulatory arrest existed. That the 
absence of pain was due to a rapid relief of ischera'a by collateral 
circulation is not tenable. The nature of the lesion and subsequent 
changes in the electrocardiogram indicate that an injury to the 
heart muscle similar in nature to that occurring in coronary throm- 
bosis was induced by the wound and operati^'e repair. 

If the absence of pain in patients with penetrating wounds of 
the heart muscle, who have as a result of the wound and operative 
repair an area of m.yocardial ischemia, is here gi^'en the correct 
explanation, it logically follows that certain aspects ' of angina 
pectoris are accounted for. Tlie angina pectoris of effort is relieved 
by cessation of exercise, for the degree of myocardial ischemia is 
insufficient to allow the pain producing substance to remain in the 
tissue spaces in sufficient concentration, under the conditions of 
reduced rate of formation consequent upon body rest. The pain 
of coronary occlusion with acute ischemia in the infarcted area of 
heart muscle gradually lessens with the development of muscle 
degeneration and finally ceases when this has developed to a degree 
incompatible with muscular contraction. 

These observations emphasize the importance of myocardial 
ischemia as a fundamental factor in the mechanism of angina pec- 
toris, but at the same time suggest that heart pain will not occur if 
the ischemic area involves muscle tissue degenerated sufficiently to 
impair its contractile power. 

A case reported by Burian^ of a wound of the heart which severed 
a branch of the left coronary artery, but involved only superficial 
layers of the heart muscle, has a direct bearing on the cases under 
consideration. His patient following the repair of the wound, 
which consisted mainly in tying the bleeding vessel, had postopera- 
tive anginal pain which he stated was a troublesome symjitoni. 
The anginal attacks were attributed by him to an area of heart- 
muscle anemia. In the light of recent data and the cases here 
studied it would ajjpear logical to assume that the origin of pain 
was due to the contraction of heart muscle muler ischemic conditions, 
the superficial nature of the lesion not interfering with this function 
in the area supplied by the severed ve.ssel. This case is contradic- 
tory to the observations of Sutton and Lueth", for they noted that 
pain was not produced in dogs if the continuity of the vc.ssel or the 
adventitia was broken. 
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THE USE OF BACTERIOPHAGES IN WOUND INFECTIONS AND 

IN BACTEREMIAS.* 

By Ward J. MacNeal, M.D., 

PROFESSOR OF PATHOLOGY AND BACTERIOLOGY, NEW YORK POST-GRADUATE 
MEDICAL SCHOOL AND HOSPITAL, NEW YORK CITY. 

During a study of filterable viruses in 1915 Twort^ observed in 
his cultures of smallpox vaccine a curious progressive dissolution 
of bacterial colonies. By transfer of material from the location on 
the plate, where a colony had dissolved, to the edge of a normal 
bacterial colony, he was able to initiate the lytic process in the latter 
situation and to continue such transmission from colony to colony 
in series. Twort regarded the phenomenon as a transmissible 
disease of bacteria, most probably caused by a filterable virus. 
Subsequent writers have contributed an abundant discussion in 
regard to the nature of bacteriophage, without adding materially 
to the original conception of Twort. dTderelle^ subsequently 
observed a similar phenomenon in cultures of the Shiga bacillus, 
particularly when derived from the intestinal contents of patients 
recovering from bacillary dysentery. He was able to transmit the 
filterable agent from culture to culture and to use it with success in 
the treatment of dysentery by administering it to the patients. 
Subsequent investigators have been able to recognize a large number 
of these filterable agents which are capable of bringing about the 
destruction of different kinds of bacteria. Of particular interest is 
the bacteriophage active against the staphylococcus which has 
been studied by Gratia.® The results of recent investigations offer 
some hope that it may be possible to find agents of this sort which 
are effective against many of the various bacterial causes of 
disease. 

The Nature of Bacteriophage. The question as to the nature of 
baeteriophage cannot be adequately answered at present. We are 
not in a position to say exactly what filterable viruses are, although 
most bacteriologists are inclined to regard them as living beings. 
The bacteriophage certainly shows many characteristics which are 
similar to those of filterable viruses and many are inclined to agree 
with Twort that the bacteriophage should be elassed as a filterable 
virus. This view, however, is disputed by some, who are inclined 
to regard the bacteriophage as some sort of an enzyme which is 
liberated upon the disintegration of the bacteria. 

Combat of Infections With Bacteriophage. The use of bacteriophage 
in the treatment of infectious diseases was suggested by Twort, but 

* This work has been aided by a grant from the .Tosiah Macy, Jr., Foundation. 
Presented before the Medical Societj’’ of the County of New York, December 21, 
1931. 
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lie found no opportunity to undertake such a study. d’Herelle has 
been the chief e.xponent of such practical use. In general, one must 
recognize that tlie problem presents a somewhat different aspect, 
depending upon the location of the infectious process, ^^dien the 
infecting microbes are growing upon epithelial surfaces or in the 
tissues very close to the surface the application of the bacteriophage 
can be made directly. In such a disease as bacillary dysentery the 
microorganisms ordinarily penetrate only a short distance into the 
tissues and the bacteriophage may be introduced into the intestinal 
lumen and thus reach the bacteria. Infections of tlie urinarj' tract 
with colon bacilli present a somewhat similar relationship. Although 
these bacteria may sometimes penetrate deeply into the substance 
of the kidney or even reach the blood stream, they tend in most 
instances to remain on the epitlielial surface or in the immediately 
adjacent tissues. Infections of the nasal mucous membrane and 
the nasal sinuses behave in a similar way. In appljdng the bacterio- 
phage to disease of this sort one is ordinarily able to reach the 
bacteria without introducing the bacteriophage into the blood 
stream or the Ij'mph spaces. 

When one approaches the treatment of infections more deeply 
situated in the tissues of tlie body, tlie problem is complicated by 
the necessity of applying the bacteriophage in the presence of the 
living tissues by passage through the lymph or the blood. One 
might assume that the bacteriophage would e.\hibit its character- 
istic effect upon the bacteria in such a situation just as it does upon 
the agar plate or in the broth culture in tlie test tube. Sucli, how- 
ever, is not the case. Numerous studies, some of which have been 
carried out in our own laboratory, clearly indicate that the combat 
between the bacteriophage and the bacteria is profoundly influenced 
by the presence of various environmental factors. In particular 
we may mention such things as the presence of blood, ‘ of blood 
serum and of purulent e.\'udate, the cliemical reaction of the raedia,^ 
the presence of various antiseptics and the temperature. In the 
combat against these internal infections the presence of purulent 
c.vudate and of blood can hardly be avoided. One can hardly 
exjieet, therefore, that the bacteriophage will destroy the bacteria 
in a dramatic fashion when the combat takes place in the interior 
of the bod}’. In fact our experience in this field has persuaded us 
that the baeferiophage has a much less marked effect in such cases 
and that it may succeed merely because it produces a slight altera- 
tion in the bacterial bodies so that they are rendered more susceptible 
to the ordinary defensive mechanisms of the body, such as the phago- 
cytic leiikocyte.s. It is evident that much more detailed stiulies will 
be required before we fully understand the events which take place 
in an inflammatory le.'-inn under treatment with bacteriophage in 
the interior of the body. 
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Clinical Applications. The principal interest of this audience 
'doubtless concerns the application of bacteriophage in the treat- 
ment of particular clinical entities, and I have chosen to speak more 
especially of our experience with infected surgical wounds and bac- 
teremias. The application of bacteriophage to the treatment of 
furuncles and carbuncles® seems to be on well-established basis. 
We advise that the staphylococcus bacteriophage be introduced 
into the lymph spaces about the boil through a very fine needle, 
and that this injection treatment by multiple punctures be repeated 
after about 48 hours. A considerable experience udth furuncles 
and carbuncles has led my associates and me to the opinion that 
lesions of this sort due to staphylococcus should be treated with 
bacteriophage routinely. We recognize, however, that boils get 
well when treated in various ways and, on this account, any new 
method of treatment may not rapidly replace other procedures. It 
does seem, however, that the surgical excision of carbuncles might 
well be delayed until bacteriophage has been given a trial. 

Infected wounds, whether accidental or surgical, have been 
treated by bacteriophage in several instances with good success. 
^^Ten the infection is chiefly by Staphylococcus aureus, local appli- 
cations of dressings wet with the staphylococcus broth bacteriophage 
filtrate usually bring about rapid improvement. The purulent exu- 
date is washed away, healthy granulations appear and the wound 
proceeds to prompt healing. 

A more difficult situation is presented by those wounds which 
are continually reinfected by intestinal contents. We have had 
to deal with instances of this sort in which an operative incision in 
the abdominal wall has become soiled with intestinal contents by 
perforation of the intestine, recognized some time after the surgical 
operation. Such fistulous tracts have been treated by application 
of large amounts of mixed bacteriophage preparations, including 
bacteriophages active against staphylococcus, colon bacillus, dysen- 
tery baeilli and Bacillus pyocyaneus. In 2 instances the patients 
have done very well and the surgeons have expressed themselves 
as surprised at the success of the treatment. 

Bacterial infections of the blood stream’' present a much more 
serious problem. In these one is practically always dealing with 
a pure culture of bacteria. We have had most experience with 
infections of this type due to the staphylococcus. "VWien blood 
stream infection is a sequel of a local staphylococcus wound infection 
we recommend application of large quantities of the bacteriophage 
to the surface of the wound. At the same time, however, the 
intravenous injection of the bacteriophage is undertaken. For this 
purpose we employ a special filtrate prepared in a culture medium 
without protein and containing asjjaragin as the important source of 
nitrogen. This bacteriophage preparation does not of itself pro- 
duce serious toxic symjitoms in animals and it seems to be far less 
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dangerous to the patient than is the filtrate of broth culture. 
Staphylococcus bacteremia is a disease with high mortality and 
one does not undertake its treatment without recognizing that 
failure will be commonly met with. We have, however, had an 
ojjportunity to observe some instances of actual recovery after 
repeated positive blood cultures in staphylococcus bacteremia. ' 

As a sequel to bacteremia one meets with metastatic localizations 
of the inflammatory process. Here we may mention especially 
osteom.^'elitis* which is so common in children, inflammation of the 
pericardium and localization on the endocardium. The treatment 
of these localizations by bacteriophage presents very serious diffi- 
culties, which we have so far not been able to overcome and at 
present it seems that here surgical drainage when applicable will, 
as a rule, be required in order to oft’er any hopeful outlook for 
bacteriophage therapy. 

Specificity of Bacteriophage. Some physicians think that the 
bacteriophage is a single agent and that the same bacteriophage 
may be emploj’ed against various infecting bacteria. This is 
unfortunatelj’’ not a correct idea. It is true that some of these 
Ij'tic agents are capable of attacking two or more related kinds of 
bacteria such, for example, as the Shiga bacillus and the Flexner 
bacillus of dysentery. ,Such poljwalency is, however, not the rule. 
One finds that the colon bacillus can grow actively in the bacterio- 
phage broth filtrate active against staphylococcus. As a rule, 
therefore, an accurate etiologic diagnosis is necessary before one 
can ai5])ly bacteriophage therapy with hope of success. We do not 
insist that bacteriologic cultures are ncccssarj" before one can begin 
treatment. Certainly some diseases, sucli for example as furuncu- 
losis, can be diagnosed with considerable accuracy as to etiology, 
so that treatment may be begun while waiting for the cultures to 
devclo]). It is necessary to emphasize that bacteriophage is not a 
general antiseptic. As a matter of fact, the bacteriophage prepara- 
tion is a good culture medium for bacteria other than the particular 
organisms against which the bacteriophage is potent. 

Incompatibilities of Bacteriophage. It also seems important to 
emphasize the incompatibility of bacteriophage therapy. This 
agent should be employed under conditions which favor its action 
and offer it at least a reasonable opi)ortunity to attack the bacteria. 
On epithelial surfaces, therefore, it is important that the chemical 
reaction of the medium should be suitable. The presence of chem- 
ical germicides or antiseptics seriously interferes with the action of 
the bacteriophage. It is also necessary to recognize that inflam- 
matory exudates, blood seniin and blood itself interfere with the. 
efficiency of this agent. Wc have met with considerable difficulty 
in iinjiressing the importanc-e of these considerations u])on some of 
our clinical associates who have been interested in combining 
bacteriophage therapy with other procedures. 
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A few records of individual patients have been selected for brief 
mention in order to illustrate the character of our experience. 

Clinical Notes. Case 1. — A man, 'seen in 1929, with repeated positive 
blood cultures, staphylococcus abundant in urine and in sputum, was 
given bacteriophage subcutaneously and into the nephrectomy wound 
after removal of a large abscessed kidney. The pneumonia cleared and 
the infectious process in the second Iddney gradually subsided. After a 
prolonged convalescence the patient returned to work and continues 
well. 

Case 2.— A physician developed sepsis early in 1930 after surgical removal 
of ureteral calculus. Blood culture repeatedly showed staphylococci in 
small numbers. Bacteriophage was poured into the wound. Subsequently 
the blood culture became negative for staphylococcus. After a prolonged 
convalescence, complicated by vertebral osteomyehtis, the patient has 
returned to the active practice of surgery. 

Case 3.— A boy, aged 15 years, with positive staphylococcus blood 
culture, temperature 104° to 105° F., and sjunptoms of early osteomyehtis 
and pericarditis, was given large intravenous doses of the asparagin bacterio- 
phage; 40 cc. on January 31, 1931, and 74 cc. on February 2, 1931; a total 
of over 900 cc. during the course of the illness, which terminated in death 
on February 24. Blood cultures taken after February 2 remained negative, 
but the pericardial exudate contained living staphylococci at the end. 

Case 4.— A boy, aged 12 years, with about 50 staphylococci per cc. of 
blood, was operated upon for acute osteomyehtis of right femur and right 
tibia. During the following 6 days he received the equivalent of 
80.3 cc. of undiluted asparagin bacteriophage in divided doses. 'Blood cul- 
ture taken shortly before death from massive pneumonia, on the sixth day, 
was still positive for staphylococcus. 

Case 5. — A physician, aged 24 years, with a furuncle on upper lip and 
celluhtis of face, temperature 104.6° F., had a negative blood culture taken, 
December 6, 1931, at 9 p.m. Immediately thereafter bacteriophage was 
injected intravenously. Temporary improvement was followed by exten- 
sion of the process. Blood culture, taken December 8, 1931, showed about 
170 colonies of staphylococcus per cc. of blood. Local injections of bacterio- 
phage into the facial tissues were given on December 8. The patient died, 
December 11. 

Case 6. — A young woman showed Bacillus coli in blood culture following 
septic abortion, with temperature up to 106° F. The pelvic condition was • 
considered inoperable. Intravenous bacteriophage injections produced 
frightful reactions. The blood culture became negative in 3 days and the 
patient recovered completely after several weeks in hospital. 

Case 7. — A woman, aged 34 years, developed fecal fistula after removal 
of an inflamed papillary cyst from the pelvis. Irrigation of the sinus with 
a mixture of various bacteriophage preparations was followed by ameliora- 
tion of symptoms and slow convalescence. The patient has returned to 
work. 

The very brief reeital of these cases may be misleading and may 
cause you to think that bacteriophage therapy is a dramatic, sudden 
and decisive remedy for severe infections. I prefer rather to regard 
it as a helping hand, which sometimes seems able to tip the balance 
in favor of recovery of the patient. Greater clinical experience 
may make possible a more intelligent use of these agents with, 
possibly, an improvement in results. 
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iMe.vsuuf.ment.s of the circulation and respiration, similar to tliose 
already reported in the literature and summarized in our first 
report,' were made as part of the study of the efi'ccts of oxygen 
therapy. These determinations were undertaken to serve not only 
as a C|imntitative check of the clinical observations but also to 
attempt to determine whether tliey were simply a measure of the 
clinical wndition and varied with the clinical cour.se or, oii the 
other hand, whether they were dependent on the use of the oxygen- 
rich atmosphere and were therefore in part responsible for the clinical 
changes noted. 

* Aided by the Fn-deriok K. Ikili^on Fund and the limit and Fanny Wedelcfl I’uml 
of the Mirha'el Rep.-o Ilo^i'.ital for the Study of l)i>-e:iKe.x of the Heart :>ri(l Circulation. 
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In order to evaluate these alternatives, observations were made, 
not only on 6 cardiac patients, but also on subjects who might serve 
as controls— 2 patients witli pneumonia, 4 witli hyperthyroidism, 
1 young diabetic, and 2 healthy individuals. The "noncardiac 
cases” served, in a way, as a control. As far as possible the observa- 
tions during oxygen treatment were controlled in each case by 
determinations during a period before and after the oxygen treat- 
ment. The management of the patients was first stabilized and 
remained unaltered unless the condition became progressively 
worse during oxygen treatment. The measurements included in 
the present report will deal with (1) vital capacity, (2) breath- 
holding, (3) minute volume of respiration, (4) heart rate, (5) arterial 
bipod pressure, (G) venous blood pressure, and (7) the electrocardio- 
gram. 

Measurement of Respiration. The minute volume of respiration 
was determined by measuring the volume of expired air collected 
in a small spirometer (Sanborn vital capacity model). A two-way 
flap valve was used to direct the expired air into the spirometer. 
A three-way stopcock in the line was employed to connect and 
disconnect the patient with this spirometer. The connections were 
made and broken at the beginning of an inspiration, the time of 
collection being noted with a stopwatch; from these data the minute 
volume of respiration was then calculated. The vital capacity 
was measured in the usual way. The “breath-holding” time was 
determined after a normal inspiration, the patient being instructed 
to stop breathing as long as possible. 

In Table 1 are assembled the data of the more completely studied 
cases. It was not always possible to get complete data, because of 
the clinical condition, especially in the cardiac patients. The minute 
volume of respiration in the cardiac patients paralleled the clinical 
course. The decreased breathing did not precede the other evidence 
of improvement when improvement occurred. It is interesting to 
note that in 3 of the 4 hyperthyroid patients and in both of the 
normal patients a decrease in minute volume of breathing was noted 
in. the oxygen atmosphere; this was associated with a decrease in 
depth rather than with a diminution in rate. Furthermore, these 
alterations were associated with only slight changes in arterial oxy- 
gen saturation and in one of the normal cases (LK) with no change 
at all (cf. our other report^). Apparently some other mechanism 
besides relief of arterial anoxemia is at least partly responsible for 
the decrease in breathing. The possibilities exist that the oxygen- 
rich environment alters the blood in some way, viz., by a tendency 
toward an alkaline pH, and so depresses the respiratory center, or 
that the stay in a high oxygen environment sets up reflexes from 
the alveoli to depress breathing. The increase in CO 2 content of 
the arterial blood (cf. our other report") may be in part due to 
the decrease in breatliing. The improvement in breathing is appar- 
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Tabis 1. — Analysis of Data. 



Breath- 


Minute 

1 

i 

Venous 

pressure. 

Patient and 


Vital 

volume of 

Arterial 



holding, 

capacity. 

breathing. 

1 blood 


i 

condition. 

sec. 

liters. 

liters per 

j pressure. 

Direct, 

j Indirect, 




min. 

! ram. Hg. 

mm.H:0. 

j mm.HsO. 

LK — Normal 






1 

Before 0* . 

59 

3.5 

10.0 


15 


During 0: . 

51 

3.4 

6.8 

108/70 



After Oj 

43 

3.4 

8.0 

112/72 

35 


SS — Normal 







Before O 2 . 

S4 

3.6 

5.7 

102/70 

150 

90 

During 0: . 

113 

3.8 

5.6 

100/70 

110 


After Oj 

76 

3.7 

4.5 

98/68 

90 


PI — Thjtroid 







Before O 2 . 

'' 

1.9 

6.1 

146/70 

100 

110 

During O 2 . 

11 

- 1.6 

4.4 

140/86 

55 


After 02 

7.5 

2.0 

5 3 

160/90 

• • 

95 

RA — ThjToid 







Before O 2 . 

23 

1.3 

9.8 

210/110 


70 

During O 2 . 

45 

0.9 

7.6 

208/116 

26 


After 0 : 

21.5 

1.3 

9.0 

198/104 

60 

166 

SCH— XhjToid 




numi 



Before O 2 . 

33 

2.9 



SO 

100 

During O 2 . 

19 

2.7 


BiliwH 


60 

After O 2 

19 

2.5 

6.0 

Hiiil 

40 

40 

CO— TfajToid 







Before O 2 . 

15 

1.9 


• 128/70 

75 

80 

During O 2 . 

22 

1 5 

7.2 

110/68 


60 

After O 2 

14 

1.6 

7.5 

126/6-1 

75 

80 

BR, — Cardiac 







* 


17 

2.3 

27.7 

117/74 

90 : 

95 

During Or . 

1 

35 

1.8 

8.1 

140/86 j 

10 ; 

25 



17 

1.5 

11.4 

132/88 1 

150 1 


After O 2 . . ! 

24 

i 

2.1 

17.9 1 

158/80 1 

30 1 

50 

BEK — Cardiac 


1 



1 

1 


Before O 2 . 

13 

1.4 i 

3.9 i 

150/92 

150 i 


During O 2 . 

20 

1.1 1 

3.1 1 

130/90 

* I 

60 

Out of O 2 . . i 

24 

11 ! 

4.7 1 

118/90 

140 

150 

During O 2 . . 1 

12 

1.1 

3.2 

170/92 1 

125 1 

90 

After O 2 • • ] 

17 

1.3 ; 

8.0 

140/80 j 

• ! 


GE — Cardiac j 

i 


i 

1 

1 


Before O 2 . . { 

21 

. 


120/80 i 

J 


During O 2 . 1 1 

25 1 

33 

i 


120/80 ! 
110/74 1 




AJtcr 0: 


BA— Cardiac 


Before 0: . 

! 5 

1 1.0 j 

8.0 

1 140/80 i 

70 

During O; . 

6 

' OS ! 

8.0 

' 140/96 ; 

35 j 

After Or 

; 4 

0.6 1 


j 160/90 j 

1 


.'iO 
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ently easily masked when the clinical course of the patient is pro- 
gressively dovmgrade in oxygen; for example, one case (BA) while 
in oxygen showed no improvement in breathing due apparently 
to the assoeiated progression of the decompensation. 

The slowing in breathing was not accompanied by an increase in 
vital capacity in the cases in which tlie latter was measured, but in 
most cases by a slight but definite decrease in vital capacity (Table 
1). This occurred also in the 3 cardiac cases in whom a complete 
set of observations of vital capacity were made. The decrease in 
minute volume cannot therefore be ascribed to an alteration in vital 
capacity, since it occurred when the vital capacity was unchanged 
or actually decreased slightly. 

The length of time the breath was held was increased in practically 
all the “noncardiac cases” in which this item was studied and also 
in most of the cardiac cases, sometimes even when the patient be- 
came clinically worse. The test, however, is not entirely satisfactory 
in patients because the psychic element , is a variable which seems, 
to be a large factor in determining the time of breath-holding. 
Furthermore, the breath should be held longer in oxygen since the 
- alveolar oxygen content is higher than in ordinary atmospheres and 
the stimulating effect of asphyxia on breathing therefore would 
be delayed. This extra store of oxygen in the alveoli while in an 
oxygen-rich environment may be of importance in preventing or 
minimizing an unsaturation of arterial blood which might otherwise 
ensue during quick adjustment to extra demands of the body 
tissues for oxygen. 

Measurements of Circulation. The ordinary auscultatory method 
was used for estimating arterial blood pressure. Venous pressure 
was measured by Eyster’s^ indirect method and by a direct method 
modified from Moritz and Tabora.'* The latter consists of an adjust- 
able 1-cc. pipette, {Pp) Fig. 1, mounted on a millimeter rule (S) and 
connected by a T-tube (TT) to a needle adaptor (A) and a 21- 
gauge needle to be inserted into the vein. The other connection 
of the T-tube is to a small separatory funnel {SF) ; small stopcocks 
(SC) having been placed in the rubber tubing leading from the 
T-tube to the needle and in the tubing leading to the reservoir, so 
that the pipette can be separated from the reservoir and connected 
to the needle in the vein or vice versa. The apparatus is sterilized 
before using and filled with sterile physiologic saline solution. The 
pipette is made movable on the mm. ruler so that it can be shifted 
until the level of fluid is stationary. In this way, movement of 
blood into the needle and movement of saline into the vein are 
minimized. As a check, to assure the patency of the needle, the 
pipette is shifted slightly to see if the fluid returns to its original 
level. The level on the scale is read and corrected for the zero level 
of the right auricle. Tests showed that the indirect method did 
not always check with the direct, differing by as much as 60 mm. 

VOL, 184, KO. 6. DKCBMBEK, 1932 28 
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of HoO (Table 1).^ For these reasons it seems to us the direct 
method is more satisfactory than the ordinary indirect method and 
no more complicated. It deserves to be used more than it has been 
in the past. 



Fio. 1. — Apparatus for direct, venous pressure dctcrniinations, S, millimeter rule 
xnth clips for pipette; Pp, 1-cc. pipette; TT, T-tube; SC, stopcock; A, adaptor; N, 
needle; At, rod of stand, SF, separatorj' funnel; Ai, clamp lioldins rule on stand 


The changes in heart rate were measured by one of us in the 
ordinary way and checked by the electrocardiogram. The wtitcr 
intake and output were charted in all these patients. 

No significant changes in arterial blood pressure were observed in 
these cases while in the oxygen-rich environment (I'able 1). Nor 
were the changes in venous pressure significantly correlated witli 
oxygen treatment, the changes being within the range of variation 
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Fig. 2. — Pulse rate curve. A, B and C, controls; D, pneumonia; E, hyperthyroi- 
dism. O, in oxygen room with normal oxygen content; •, in oxygen-rich atmosphere; 
other points in ordinary air, outside oxygen room; ordinates, pulse rate per minute; 
abscissae, days. 




Fig. 3. — Similar to Fig. 2. A, hyperthjToidism; B, arteriosclerotic heart, recent 
coronarj’^ occlusion and heart failures 
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to be encountered in such observations. In 1 cardiac patient (BR) 
the venous pressure dropped, and while in the oxj^gen cliamber later 
rose again temporarily. 

A striking slowing of heart rate was noted in tlie “noncardiac 
cases’’ during oxygen tlierapy (Figs. 2 A, B, C, D, and E and 3 A). 
A similar slowing was noted in 1 of the cardiac patients (BR) (Fig. 
3 B), but not in tlie cardiac patients having persistent auricular 
fibrillation. This slowing might be the result of an effect exerted 
upon tlie sinus node by environmental factors in tlie oxj’-gen room 
and tent. How tliis change is initiated, wlietlier by some reflex 
from the alveoli or by changes in tlie blood, is not clear. There can 
be no doubt tliat slowing the heart rate and tlie diminution of the 
minute volume of respiration are beneficial actions of oxygen therapy 
which in themselves, and aside from any relief of arterial anoxemia, 
may help to turn the downward course of tlie cardiac case toward 
improvement. In cases with fibrillatiiig auricles it is significant 
that the benefit of oxj’gen therapy may be lessened by the absence 
of the slowing of the ventricles. 

The changes in the electrocardiogram, aside from the slowing in 
sinus rate when fibrillation of the auricles ivas absent, were minor. 
In Fig. 4 are shown segments of the electrocardiogram from a patient 
(BA) witli hypcrtliyroidism taken before (A), during (B), and after 
(C), a stay in the oxygen room. The slowing in rate during o.xygen 
therapy is evident. In tliis case, as in several other of tlie “non- 
cardiac” and cardiac patients, the 7’ wave became larger and longer 
in two or more leads during tlie stay in oxygen, i. c., 9 out of 13 
cases studied. The increase in this particular case was confined 
to Leads I and II while in Lead III the T wave became smaller. 
The amplitude of QRS increased in all three leads in tliis case during 
oxygen administration, as occurred in 10 of the 13 cases so studied. 
In Fig. 5, curves obtained on a normal subject (SS), is shown the 
increase in QRS amplitude espcciallj’’ in Leads I and III, during. 
ox;s'gen administration. This is one of tlie exceptional cases which 
showed a decrease in tlie T wave during oxygen administration. 
The record does not show the slowing in pulse rate during o.xygen 
so clearly as the chart of Fig. 2 A because of the marked sinus 
arrhythmia present in this person. 

An interesting scries of electrocardiograms is shown in Fig. 6 
from a case of cardiac failure (BR) due to a coronary occlusion. 
The first record (A), taken on the second day in the oxygen room 
shows a large Q.i and small inverted cove Tj as the only ei idcncc 
suggestive of coronary occlusion. The second record (B), shows 
the paroxysmal auricular fibrillation which was associated witli an 
apparent second coronary occlusion which devclojicd during his 
stay in the oxygen room. The following two records olitaincd later 
during the stay in oxygen show low "voltage. ’ probably resulting 
from the second coronary attack. The striking slowing of the heart 
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rate in this patient while in oxj’-gen is seen by comparing the two 
records (G and D) with the last of the series shown (E), taken after 
the patient had left the oxygen chamber. 

No diuretic action could be demonstrated in any of the “non- 
cardiac” patients while in the oxygen chamber. This was also true 
in those cardiac cases which did not show any striking improvement 
in ox3’’gen. A decrease in edema and diuresis was, of course, found 
in the cardiac patients as one of the concomitants of clinical improve- 
ment, but the study of the “noncardiac” patients and normals would 
indicate that the diuretic action which Barach® has stressed is a 
result of the improvement in the condition of heart and circulation 
and not, apparentlj^, a direct diuretic action of the high oxygen 
environment. In the cardiac cases which became worse clinically 
during oxygen administration the edema and the oliguria increased. 

Summary and Conclusions. A comparison of the effects of oxygen 
therapy on the circulation and respiration of a group of cardiac 
and “noncardiac” patients was used as a check on the clinical 
impressions, and to determine whether these changes preceded, 
accompanied or followed the clinical improvement. 

A modified direct venous pressure method is described, and also 
a simple clinical method of determining minute volume of respira- 
tion. 

Oxygen therapy tended to decrease the vital capacity slightly. 
It caused no significant changes in arterial and venous pressure. 

An increase in the amplitude of QRS and an increase in the size 
and duration of the T wa,ye was found in the majority of cases 
during exposure to an oxygen-rich atmosphere. 

Oxj’-gen therapy was found to result in (1) a slowing of the heart 
by causing a sinus bradycardia, (2) a decrease in minute-volume 
of respiration, and (3) an increase in the length of time the breath 
could be held. These changes tend to occur as readily in the “non- 
cardiac” case as in the cardiac, and in the latter in spite of advancing 
failure. These changes are primarily the result of the oxygen-rich 
environment and seem in part, at least, independent of relief of 
arterial anoxemia. These changes in heart rate, in breath-holding 
aliility and in minute-volume of respiration are in themselves 
beneficial and may be ways, aside from relief of arterial anoxemia, 
by which oxygen therapy may act beneficiallj’’ in cases of heart 
failure. No slowing of ventricular rate occurred in cases with 
auricular fibrillation, and less beneficial effects may be expected 
from oxygen thferapy in such cases. 

No direct diuretic action was observed as a result of oxygen, either 
in the edematous or nonedematous patients. 
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Expo.sure to atmospheres containing higher percentages of 
oxygen than the 21 per cent present in air at sea level has been 
reported to be of therapeutic value in many conditions in which 
anoxemia is a feature; this applies particularly to conditions like 
pneumonia and cardiac failure in which the poor oxygenation is 
due mainly to decreased aeration of the blood in the lungs. These 
findings have been reviewed in a previous report.' 

Barach,^ who devised tents and rooms for the efficient ad- 
ministration of oxygen, has made a number of clinical and chemical 
studies of patients during the treatment. We have undertaken 
similar studies, using both oxygen tents and two o.xygen rooms, and 
have in general confirmed the earlier work. We have, however, 
includefl normal subjects in our series, and patients with cmiibyscma 
and exophthalmic goiter— conditions not hitherto reported— who 
also served as controls, although in a more limited way. 

The clinical observation.s of the effects of the treatment on 
rc.spiration and the circulation have been pre.-^ented elsewhere.' - 

* .-Vidctl by the F. K. Babson Fund and llic Emil ami Fanny Wcdclei Fund (if thi- 
Michael Reese Hospit.al for the Study of Disea.'cs of the Heart and Circulation. 
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This paper is confined to the report of the chemical findings in the 
arterial blood of our subjects. In each case the blood was investi- 
gated for: (1) Oxygen content and capacity (the ratio of content 
to capacity giving the percentage ox 3 ’'genation, normalh^ about 
95 per cent); (2) CO 2 content of the blood serum; (3) hj^drogen ion 
concentration of the blood serum; (4) glucose, nonprotein nitrogen, 
urea, chlorids, cholesterol and lactic acid contents of Avhole blood. 

This last group of findings showed no consistent variations that 
could be attributed to oxj^gen therapj’-, and are therefore omitted 
from the table of results (Table 1). A^dienever possible, blood 


Table 1. — Blood Findings (Arterial Blood). 


Patient. 

Date. 

Per cent O 2 saturation. 

COs content. 

pH_. 

Before 

O 2 . 

During 

O 2 . 

After 

Oj. 

Before 

Oj. 

During 

Oi. 

After 

Os. 

Before 

Oj. 

During 

O 2 . 

After 

O 2 . 

B 



90 ‘.0 

08.0 

51.0 

53.0 

57 ;o 

7.50 

7 ’.45 

7 ; 50. 

II. 

Normal 
L. K. 

April 3 

5 

0 

95.3 



46.0 

50.0 

55.5 

7.40 

7;40 

7.45 

III. 

Lob. pneu. 
Bo. 

Deo. 20 
29 

Mar. 19 

GO. 5 

09 ;6 

94 !0 

51.0 

02.5 

49 ;o 

7.35 

7.40 

7;55 

IV. 

Broncho- 

pneu. 

Nim. 

Dec. 31 
Jan. 2 
27 

G4,5 

* ‘ 

obo 

9i!o 

70.5 

94 ’.5 

02 !o 


7*.40 

7!40 

V, 

Cardiac 

Ba. 


85.0 

92,0 

83.5 

96;6 

41.5 

42.5 

04.0 

76;5 

7.55 

7.50 

7.70 


VI. 

Cardiac 

Ber. 

.Ian. 31 
Feb. 5 
26 

Mar. 5 
10 
16 
23 

94.5 

90.5 
81.0 

oi'.o 

85.5 

97'.5 

96;o 

44.0 

42.5 

40.5 

38.0 

45.0 

35.5 

46;o 

7.30 

7.35 

. . / 

7^55 

7.45 

7.55 

7'.55 

VII. 

Cardiac 

Bie. 

Feb. 24 
Mar. 2 

9 

11 

■ 

92.0 

83.5 

92.5 

83.5 

■ 

34.5 
00.0 

57.5 

50.5 


7.50 

7.50 

7.50 

7.55 

VIII. 

Emph. 

He. 

Dec. 22 
26 
29 

Jan. 2 
Mar. 20 

81.5 

:: 

88.5 

91.0 


77.5 

9i‘.0 

100.0 

85!5 

78.0 

7.45 

7’.50 

7.55 

* • 

7'.i5 

7.55 

IX. 

Thyroid 

Co. 

Mar. 16 
18 
24 
31 

April 1 

89.0 

88.0 

•• 

94 !o 

93!o 

92.5 

48.5 

44.0 

50 .'5 

45 . '0 

7.40 1 

7.45 J 
.. 1 7.45 

. . j . . 

1 

7!50 

7.50 

X. 

ThjToid 

Sch. 

Feb. 13 
20 
25 

Mar. 20 

87.0 

90.0 

96!o 

92!5 

53.5 

6i!5 

52 ;o 

7.60 ' .. 1 

7.50 ' .. ! 

i 7.55 1 

7140 

XI. 

ThjToid 

Rav. 

Feb. 13 
20 
21 

92.5 



43.5 

olio 

i i -V' i 

53.5 1 .. j .. > 

7. Go 
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was drawn at least 3 times from each subject — before, during and 
after oxj'gen administration. Tlie management of the patient, 
including the use of medication, was kept constant dm-ing the whole 
procedure unless the patient’s condition was obviously growing 
worse despite the oxygen therapy. The condition of the patient, 
of course, was often an uncontrollable variable; some improving, 
others declining during the treatment.' 

The blood was dravm from either the brachial or radial arteries. 
It was handled under oil throughout the analj^tical procedure to 
preA'ent the loss of gases and was kept at a low temperature to pre- 
vent decomposition. The ox 3 ’’gen content of the atmosphere in 
the ox.vgen chambers was maintained at 50 to 60 per cent, and the 
temperature and humidity were held at comfortable levels, at 70° F. 
and 30 per cent relative humidity. 

When patients showed a low percentage of oxygen saturation 
of tlie arterial blood, i. e., a decrease in tlie ratio of oxvgen content 
to oxj'gen holding capacity, this was usuallj^ increased, often mark- 
edl.v so, b,v breathing atmospheres high in oxj'gen. A normal 
control, S. S., who had a slightl.v low saturation, 92.5 per cent, 
showed a rise to 96 per cent saturation, whereas control L. IC., 
who entered the oxygen chamber with a saturation of 95 per cent, 
showed no increase. The ox.vgen administration also failed to 
afl’ect the oxygen saturation of blood in om* 1 case of lobar pneu- 
monia (III). This has been shown to occur bj' Stadie® and bj' Binger 
and Davis," who interpret their results as showing tliat in such 
cases there maj* be consolidated portions of the lung in which 
the circulation is unimpaired but in which the blood is never ex- 
posed to air containing alveoli, an opinion in which we concur. 
In such lungs the complete saturation of the blood passing through 
the unimpaired portions of the lungs would be insufficient to 
increase appreciabl.y the total ox\'gen content of the blood in the 
peripheral arteries, since a large proportion of the blood might be 
passing through the consolidated portion and into the arterial s.ys- 
tem with no increase in ox.vgen content whatever. The situation 
is analogous to a congenital heart defect in which venous blood 
intermingles with the arterial. 

In the patients suffering with cardiac disease several instances 
were noted in which the percentage o.V3'genation of the arterial 
blood increased at first, but decreased again as the heart failure 
progressed, des])ite the continued administration of oxygen. 

The carbon dioxid content of the blood of all subjects, including 
the normal controls, was markedly increased during treatment with 
ox.vgen, and often remained above the original level for some 
tii'ue after the patient returned to his normal environment. These 
results are in accord with those of Campbell,® who found an in- 
creased carbon dioxid tension in the extracellular tissue fluids of 
animals subjected to an environment of air at several atmospheres 
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of pressure. Case VIII, a patient suffering from emphysema, is 
worthy of note. As is usual in this condition, she entered the 
oxygen chamber with the abnormally high blood carbon dioxid 
content of 77.5 volumes per cent, which value rose to the remark- 
ably high level of 100 volumes per cent during oxygen administration. 

In all subjects there was a general tendency for a drift of the 
hydrogen ion concentration of the blood toward more alkaline 
values during oxygen therapy, although several exceptions were 
noted. 

Discussion. Similar qualitative chemical changes in the arterial 
blood accompanied oxygen therapy in all individuals studied, 
including the normal controls. The changes differed markedly in 
degree in various .individuals and conditions, but always in the 
same direction, thus emphasizing the fact that the effects of oxygen 
therapy are exerted upon the patient, rather than upon the disease. 
The administration of oxygen must be regarded as treatment to 
relieve the arterial anoxemia. 

In some of the patients with heart disease there occurred at 
times clinical retrogression, which was paralleled by a decrease in 
blood oxygen saturation despite oxygen administration. It, there- 
fore, seems logical to conclude that the oxygen cannot be considered 
as acting on the underlying cause of the disease. The function of 
oxygen therapy is to give the patient the benefit of as high a blood 
oxygen saturation as possible, while other means are employed to 
attack the underlying disorder. 

It is interesting to note that all the hyperthyroid cases and one 
of the supposedly normal controls showed a percentage oxygen 
saturation of the arterial blood below the limits usually considered 
to be normal. This may be explained, in the hyperthyroid cases at 
least, as being due to an excessively rapid passage of blood through 
the lungs in such patients. The rapid flow shortens the time of 
exposure of the blood in the lungs to the alveolar air (this has also 
been alluded to by Binger, Brow and Branch®). An abnormal 
resistance to the passage of oxygen through the alveolar wall, or 
a lowering of the oxygen carrying power of the blood due to some 
chemical change of the hemoglobin may cause such a decrease in 
saturation. 

The CO 2 and pH changes observed by us are similar to those 
reported by others. According to the view generally accepted at 
present and recently summarized by Barach® they are to be regarded 
as secondary to respiratory changes produced by effects on the re- 
spiratory center. It must be pointed out, however, that Cullen 
et al.^^ have recently questioned this point of vieM\ 

Conclusion. The function of oxygen therapy is not to attack the 
underlying causes of the disease, but to give the patient the benefit 
of as high a blood oxygen saturation as possible. It is conceivable, 
as was pointed out in a previous report,® that some of the benefits 
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of oxj'gen therapy may be produced in other ways besides the 
improvement of arterial anoxemia. However, the major benefit 
of oxygen therapy is the increase in oxj'gen saturation of the arterial 
blood, thus relieving the arterial anoxemia and its effects. 

Note. We are indebted to Dr. S. H. Rubinfeld /or his assistance in obtaining 
some of the blood samples. 
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OVARIAN FOLLICLE HORMONE THERAPY IN OVARIAN 
INSUFFICIENCy AND THE MENOPAUSE, 

By Bruce Webster, IM.D., 

ASSISTANT rnOFESSOU OF MEDICINE. COllNEIiD UNIVEHSITV MEDICAL COLLEGE, 

NEW YOUK. 

There exi.sts at the present time considerable confusion as to tlic 
status of ovarian hormone therapy. Rational as ovarian substi- 
tution therapy may theoretically appear to he in some conditions, 
the actual results are rarely striking and often difficult to detect. 
To some e.xtent this is due to the lack of an objective index of 
ovarian activity. To this must be added the uncertainty of deter- 
mining when the case is one of a pure ovarian insufficiency and 
when it is an anterior pituitary dyscrasia. There is some very 
convincing evidence as to the efficacy of .siihstitntion thenijiy in 
experimental ovarian insufficiency in animals. Here, however. 
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one is dealing with pure physiologic insufficiencies and not with 
the complex clinical syndromes which are encountered in clinical 
cases. Then, too, the quantities of hormone usually administered 
to experimental animals are relatively much greater than those 
ordinarily given to humans. 

' There have appeared from time to time convincing reports of 
the effect of various preparations of the ovarian follicle hormone in 
conditions of ovarian insufficiency. However, after carefully 
weighing the evidence regarding the efficacy of such therapy, a 
committee of the Council of Pharmacy of the American Medical 
Association, decided that, although certain ovarian preparations 
were shown to be physiologically active, and able to induce oestrus 
in spayed animals, their therapeutic activity in the human, and 
their clinical field of usefulness, had not been sufficiently defined. 

Since the isolation by Allen and Doisy^ of the active hormone 
from the OAwian follicle, scattered clinical reports have appeared 
in the literature regarding the efficacy of this hormone in clinical 
subjects, McClendon^ described 2 carefully studied patients in 
which he induced menstruation with the follicular hormone. Pratt^ 
reported a limited series of cases, which he considered to be true 
ovarian insufficiency, in whom he obtained beneficial results from 
the administration of a form of this hormone. 

Hirst,"* Frank,® Sevringhaus and Evans,® Brouha and Simonnet,^ 
Mahnert,® and Zondek® have all given similar reports as to the 
beneficial effects of various preparations in a small series of cases. 
Novak*® is pessimistic about such therapy because of the diffi- 
culties of obtaining a satisfactory index of treatment. He further 
argues that the bleeding induced by such a method is not true 
menstruation. 

Because of this diversity of opinions, the average clinician is 
hesitant to thrust such treatment upon his patients, in spite of the 
frequency with which he encounters conditions which appear to 
be true ovarian follicular hormone insufficiency. In view of the 
rapidly accumulating experimental evidence of the value of various 
preparations of this hormone, it seemed advisable to study the 
effect of a known physiologically active preparation in a series of 
clinical conditions which were commonly regarded as being due to 
ovarian insufficiency, with a view to substantiating further the work 
of previous observers, to determine some idea of the necessary 
dosage in terms of Allen-Doisy units, and to eliminate, as far as 
possible, all question of any benefits which might occur, being due 
to coincident nonspecific therapy. 

The patients used in the following experiments were all ambula- 
tory clinic cases. Only intelligent, cooperative women were chosen. 
These were seen at regular intervals throughout the period of 
observation. Two types of cases were selected for treatment: 
(1) menopause and (2) primary amenorrhea. Of the 10 cases of 
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menopause 2 were artificial ami S were natural. All Averc selected 
because of tbe. severity of symptoms such as hot flushes, pruritus, 
Iieadache and ner\'ousness. Cases Avith complicating hyperten- 
sion Avere not used. In the 10 cases of amenorrhea there AA'as con- 
siderable A^ariation as to tJ^5e, but all Avere sIioaati to be free from 
anatomic lesions of the genital tract. Although pituitary OA'arian 
insufficiency is- not aa'cII defined, and it is difficult to determine 
AAdiich is primarily at fault, it soon became apparent that this 
group of cases could be divided into tAvo clinical types. The first 
of these tAvo types Avas anatomically normal in appearance, AA’hereas 
the second showed obesity, hypertrichosis AA'ith masculine distribu- 
tion, coarse A'oice and short stubby fingers. The first type AA’as 
regarded as simple ovarian follicle hormone insufficiency, AA’hereas 
the second Avas considered as belonging to the anterior pituitary 
OA’arian dysfunction syndrome. 

Tlie ovarian follicular hormone used was prepared according to 
Morrell’s modification of the Allen-Doisy technique.^^ 'Plie unitage 
of each batch Avas checked in our oaati laboratory in spayed rats, 
by the A’aginal smear method.*- The hormone Avas administered 
by means of vaginal pessaries, as described by PoAvers, Vanley and 
Morrell,*^ and Allen and Baker.*'* The dosage used A'aried con- 
siderably. lu general, the principles of beginning with an over- 
dose and diminishing it to the phj’siologic one AA'as used. This 
appears to require adjustment in each individual case. During 
the control periods pessaries of plain gelatin Avere used and the 
patients AA-ere not informed of the change. No medication, other 
than the specific hormone, AA'as giA’en throughout the course of the 
study. 

Table 1 is a summary of the cases used in the experiment. An 
eft'ort Avas made to make the CA'aluation of results as critical as 
possible. 

Tahi,t: 1.— Shoaa-inq thk- Results or Tubat-men’t AA'ith Oa^ihan Follicle 



Hohmone. 



No. of 

Good 

Fair 

Doubtful 

cnscs. 

results. 

result. 

result. 

Menopause: 

Nntur.al S 

3 

3 

1 

Artificial 2 

2 



Amenorrhea ; 

Ovarian follicle insufficiency 5 

4 

1 


Anterior pituitary ovarian 

typo 5 

• • 

’ * 



'File folloAA’ing case abstracts haA’c been selected as being ty])ical 
of the various groups described in Table 1 . Examines of protocols 
in Avhich no results Averc obtained have been included, as Avell as 
those in Avhich good therapeutic cflccts were noted. 

Case Abstracts. Group A. Natural Menopause. C.ase l.—C.V. (Cor- 
nell Clinic, A69034), American, Avhite female, single, aged 41 years. 



Webster; ovarian follicle hormone therapy 825 

was admitted to the experimental group, February 17, 1931, complaining 
of nervousness, hot flushes, headache and cessation of menstrual periods. 
The patient had always been healthy. She was a business executive and 
indulged in athletics. Menses Ijegan at the age of 13 years and were 
always regular until the summer of 1930, when they became irregular and 
finally ceased in July, 1930. There was a gain of 20 pounds in weight in 
the 6 months prior to February, 1931. Physical examination showed no 
abnonnal findings. There was moderate overnutrition; weight, 136 pounds. 
Systolic blood pressure was 140 and the diastolic 90. Pelvic examination 
was negative. A diagnosis of menopausal syndrome of only moderate 
severity was made. 

Treatment. On February 17 the patient began to use intravaginally 
300 AlleR-Doisy units of follicular hormone daily. Tins was continued 
until February 21. On Februar}'^ 22 what appeared to be a normal men- 
strual period occurred and lasted 1 week. During this time the patient 
lost 5 pounds in weight. No hormone was administered until March 10, 
when she began to use 40 units daily. This was continued until March 22. 
No bleeding occurred although the patient volunteered the information 
that she had less headache and no flushes during the period of medication. 
From April 7 until April 30, 40 units of the hormone were used daily. 
On May 1 uterine bleeding occurred and lasted for 5 days. Treatment 
was discontinued until May 26, when the 40 units daily w^ere begun. Bleed- 
ing again took place on June 1. Treatment was discontinued. No period 
occurred in July. The exToeriment was terminated on July 2. The patient 
then weighed 122 pounds. She stated that she had more energy and was 
almost free from symptoms during the time period when she was using 
the follicular hormone. This patient was_ a higlily intelligent individual 
and insisted that the benefit was not psychic. 

A reply to a follow-up letter was received on December 16, 1931, The 
patient stated that she was without therapy duriog June and July. About 
July 15 she had a return of her s^ptoms, such as flushes, nervousness and 
headache. These continued until she began using the hormone again on 
August 22, A menstrual period occurred on August 28. She had contin- 
ued to use approximately 200 units during the last week of each inter- 
menstrual period. Under this n^gime she had remained symptom free 
and had had what she considers to be regular menstrual periods. 

Result. Reestablishment of uterine bleeding in a case of recent meno- 
pause with relief of symptoms and a loss of 10 pounds in weight after 
moderately large doses of ovarian folUcular hormone. On discontinuing 
treatment during a control period the symptoms reappeared and monthly 
uterine bleeding did not take place. 

Case 2. — P. H. (Cornell Clinic, A74075), Russian female, married, aged 
48 years, was admitted to experimental group on February 16, 1931, com- 
plaining of hot flushes, and cessation of menses. The past history was 
negative. The menstrual periods were regular until 1928. They then were 
irregular for 6 months and ceased in 1929. Since that time she had had 
severe hot flushes, occurring every 20 to 30 minutes, and ag^avated bj’’ 
excitement. There had been a gain of 20 pounds in weight during the past 
3 years. Physical examination was normal except for a slight laceration 
of the pelvic floor. The systohc blood pressure was 140 and the diastolic 
86. The diagnosis was menopausal sjmdrome, moderately severe. 

Treatment. On February 24: the patient began to use 40 AUen-Doisy 
units of follicular hormone daily. On March 10 she volunteered the infor- 
mation that flushes were occurring less often; on March 24 the flushes 
occurred only 6 to 8 times per day and were much less severe. On hlarch 24 
blank gelatin pessaries were substituted for those containing the hormone. 
On March 31 the patient complained of increased severity and frequency 
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of the flushes; on April 4 she began using 40 units of the hormone every 
SGCOBa dayj on April 14 she again noted a decrease in the frequency and 
seventy of the flushes. Treatment was continued until June 9 ." Tlic 
flushes continued to occur every 6 to 8 hours but were not severe. No 
menstrual bleeding occurred. There was no change in body weight or 
blood pressure. 

Result. Moderate relief of subjective s 3 Tnptoms onlj' in a case of meno- 
pausal s}mdrome of 2>’- 3 'ears’ duration. The genera*! result of therapv 
was considered doubtful in this case, although the patient had so much 
symptomatic relief that she desired to continue the treatment after the 
termination of the experiment. An attempt was made to determine the 
condition of the patient on December 15, 1931, but she could not be found. 

Group A. Artificial Menopause. Case 3. — M. L. ( Cornell Clinic, 
A70742), white female, single, aged 42 3 'ears, was admitted to the experi- 
mental group on December 2 , 1930, complaining of severe hot flushes. The 
past history was negative until March, 1930. At that time the uterus 
and both ovaries were removed because of multiple c 3 'sts in the latter. 
The menses, which had been regular until the operation, did not occur 
after it. Two weeks postoperative^' she began to have severe hot flushes 
which were accompanied 63 ’^ palpitation and sweating. These were so 
severe that she was forced to stop her work as a secretar 3 ^ They occurred 
at intervals of from 1 to 2 houts. During September and October, 1930, 
she took 15 grains of dried ovarian substance dail 3 ' Mthout effect. Ph 3 ’si- 
cal examination revealed a health 3 ’- looking, intelligent woman with no 
abnormal findings. The S 3 'stolic blood pressure was 150 and the diastolic 
86 . The diagnosis was menopause, artificial, severe. 

Treatment. On December 2, 1930, the patient began to use 40 units 
of the follicular hormone intravagmall 3 ' dail 3 '. On December 16 no change 
in condition was noted. On Januar 3 ’’ 7-, after using 40 units daily for 
1 month, she volunteered the information that she had for the past 3 or 
4 da 3 's noted a striking change in her condition. The flushes were much 
less severe and were no longer accompanied b 3 ' palpitation and siveating. 
On Januar 3 ' 14 she complained of a fullness in her breasts. Examination 
showed both breasts to be finn and tender. The flushes now occurred 
on! 3 ' occasionaIl 3 ' ^ii^d were not troublesome. The dosage of 40 units daily 
was continued until March 3. The patient remained almost S 3 Tnptom 
free. There was no change in blood pressure or body weight. On March 3 
blank gelatin pessaries were substituted for those containing tiie hormone. 
She remained free from s 3 Tnptoms until March 20, when she began to 
have a return of the flushes and felt much as she did before beginning 
treatment. On hlarch 25 she began to use 40 units of the hormone every 
second day; on April 7 she reported that she was again free from s 3 anptoras. 
Tliis dosage of 40 units ever 3 ' second day was continued until June 1. 
During this time the patient remained -without s 3 -mptoms and carried on 
-^rith her work. On June 1 the dosage was reduced to 40 units every tliird 
day. This proved to be sufficient to keep her s 3 'mptom free. On July 1, 
at the termination of the ex-periment, the s 3 ’stolic blood pressure was 160 
and tlie diastolic 86 . There was no change in weight. A letter was received 
from the patient on December 16, 1931, in which she stated that 80 units 
per week were neccssar 3 ' to keep her free from s 3 Tnptoms. On several 
occasions she had tried reducing the dose but found that the flushes began 
to occur each time this was attempted. . . • n 

Result. Striking relief of s 3 -mptoms occurred in a case of artiliciall 3 ' 
induced menopause. A return of s 3 'mptoms took place during a control 
period when the hormone was stopped. A foUo-w-up letter 1 year after 
the beginning of the experiment elicited the reply that the patient was 
continuing the therapy and was still free from s 3 'mi)toms. 
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Group B. Amenorrhea, Ovarian Follicle Insufficiency Type. Case 4. — 
J. K. (Cornell Clinic, A59059), English school girl, single, aged 16| years, 
was admitted to experiment on December 2, 1930, complaining of weakness 
and the fact that she had never menstruated. The past history was nega- 
tive. The patient had never been robust and had received careful medical 
attention all her life. From time to time she had taken large quantities 
of dried ovarian substance by mouth, with no evident effect. Physical 
examination revealed a normal looMng, slightly undernourished girl. 
Notliing abnorm^il was found. The lungs were clear and an intracutaneous 
tuberculin test was negative. Rectal examination revealed a small uterine 
fundus and cervix. The diagnosis was amenorrhea. 

Treatment. On December 2 the patient began using 40 units of ovarian 
follicular hoi-mone every second day intravaginally. On December 5 
uterine bleeding occurred and lasted until December 9, This was the first 
occasion on which the patient had noted any evidence of menstruation. 
She continued to use 40 units every second day. On January 6 a second 
period occurred and lasted until January 10. It was accompanied by some 
abdominal pain. The therapy was stopped at this time, and blank pessaries 
substituted. On February 10 no further periods had occurred. At this 
time 40 units every third day was begun. On April 16 bleeding began and 
lasted for 4 days. The same dosage was continued and another period 
occurred on May 17 and lasted for five days. On June 1 the experiment 
was terminated. 

The patient’s mother replied to a follow-up inquiry on December 2, 1931. 
From June until the end of September the patient used 40 units of the 
ovarian follicle hormone twice weekly. Menstrual bleeding continued to 
occur at regular intervals. In October the therapy was stopped and a 
period occurred during October and again in November. Her general 
condition remained satisfactory. 

_ Result. Menstrual bleeding at regular intervals occurred for the first 
time in a girl, aged 16 § years, during the administration of 80 units of the 
ovarian follicular hormone every second day and ceased to occur when 
therapy was Avithlield, during a control period. After 10 months of treat- 
ment with the hormone, it was discontinued and regular menstrual periods 
occurred for 2 months after therapy was stopped. 

Case 5. — L. A. (Cornell Clinic, A25605), Russian female, married, aged 
24 years, was admitted, November 11, 1930, complaining of gain in weight 
and irregular menstruation. General health had been good. Menstrua- 
tion began at the age of 15 years and had always been irregular. Periods 
usually occurred once every 3 or 4 months, were accompanied by dysmenor- 
rhea and were scanty. The last period was in September, 1930. The 
patient had been married for 3 years. Frigidity existed. No pregnancies 
had occurred, although the husband had been shovoi to have active sper- 
matozoa and no contraceptives were used. There had been a gain of 20 
pounds in weight during the past 2 years. Physical examination showed 
an overweight, healthy looking young woman. Nothing abnormal was 
found in the general physical examination. The uterus was of the infantile 
variety and the cervix was small. There was no hypertrichosis and the 
hair distribution was of the normal feminine tjqie. Diagnosis was amenor- 
rhea, of ovarian follicle insufficiency tj^ie. 

Treatment. On November 25 the patient began to use 40 units of the 
ovarian follicular hormone daily. This was continued until Januarj^ 25, 
1931. In all, approximately 2400 units were used. No menstruation 
occurred, but on January 25 the patient had severe abdominal cramps 
of the variety which she always associated with her menstrual periods. 
On February 1 she began using 300 units dail}^. On March 3 a menstrual 
period began which lasted until March 10. The blood loss was copious 



828 WEBSTER: OA^ARIAN FOLLICLE 1IOR5IONE THERAPY 

and there was considerable pain. The patient stated that tliis ^Yas the 
first time she had ever experienced a menstrual period of that duration. 
No treatment was given until March 24, when she again began to use 
40 units of the follicular hormone daily. Slight bleeding occurred on 
April 21 and a normal period of 6 days’ duration began on April 28. There 
was very little dysmenorrhea on this occasion. Therapy was stopped until 
Alay 20, when she began to use 40 units daily. A period occurred on 
June 2 and lasted 5 days. 

On June 15 there was no change in the patient’s ph}’'sical condition 
except for a logs of 7 pounds in weight. Her mental attitude was very 
much improved. 

In a follow-up interrdew on December 2, 1931, the patient stated that 
she continued to use 40 units of the ovarian follicle hormone daily for 
10 days preceding the usual date of the onset of menstruation tliroughout 
June, July, _ August and September. During this time the menstrual 
periods continued to be regular and she lost weight steadil 3 ^ For financial 
reasons she was forced to discontinue the therapj’’ at the end of September. 
No menstrual bleeding had occurred since and she had begun to gain in 
weight. 

Result. Regular menstruation appeared to have been established in a 
woman, aged 24 j’ears, in whom menstruation had previouslj" been grossb” 
irregular. _ Approximately 12,000 units of the hormone were used before 
menstruation became established. Relativelj' small quantities apparently 
were sufficient to maintain the menstrual cycle once it was established. 
After 7 apparentlj-’ normal menstrual periods therapy was stopped because 
of the expense and no periods occurred. 

Group B. Amenorrhea, Anterior Pituitary Type. Case G. ~ D. S. 
(Cornell Clinic, A69345), Russian female, aged 16 years, was admitted 
to experimental group, November 25, 1930, complaining of short stature 
and absence of menstruation. The child wns normal at birth but had 
alwaj’s grovn slowly. The parents were normal. During the past j'car 
she had gained 15 pounds in weight. No menstrual periods had occurred. 
Physical examination showed a short, obese person, height 50 inches and 
weight 86 pounds. The fat was evenly distributed. The hands and feet 
were relatively small and the fingers were short. Bodj' hair was sparse. 
Rectal examination revealed an infantile type of uterus and cendx. No 
other gross plij^sical abnormalities were present. The diagnosis was 
anterior pituitarj’^ ovarian d 3 'sfunction. 

Treatment. From November, 26, 1930, until Fobruar 3 ’ 15, 1931, the 
patient used 40 units of ovarian follicular hormone dail 3 '. At the end of 
that time no menstrual periods had occurred and there was no change in 
body weight. From Febniary’' 1 to February 7 she had severe abdominal 
cramps. Those disappeared and did not recur. During the month of 
hfarch 4000 units of the hormone were administered. No demonstrable 
change occurred. On May 1 ph 3 -sical examination revealed essentially 
the same findings as on admission. There was no change in bod 3 ' weight 
or height. 

A reply to a follow-up letter was received on December 10, 1931. The 
patient’s mother stated that the girl had had no menstrual bleeding and 
that there had been no change in her condition except a slight gain in body 

Result. No effect was noted after the administration of approximately 
7000 units of the ovarian follicular hormone in a girl of 16 years, who 
showed the physical characteristics usually interpreted as being due to 
anterior pituitary ovarian disturbances. The amenorrhea persisted. 

Case 7,— E. 8. (Cornell Clinic, A603S2), .Tewish female, married, aged 
.36 3 'cars, w.as admitted to experimental group on December i>, complaining 
of iack of menstruation. Patient h.ad ahways been health}'. Two scanty 
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menstrual periods had occurred at the age of 15 years. There had been 
none since then. She had been married for the past 5 years and no preg- 
nancies had occurred. Her husband had been shown to have active 
spermatozoa. 

Plwsical examination showed a healthy looking woman. Weight, 138 
pounds. There was increased hair grovd;h of the face and legs and the 
abdominal distribution of hair was of- the masculine variety. The hands 
■and feet were large. The uterus and cervix were small and of the infantile 
tjTie. The diagnosis was amenorrhea of anterior pituitar}'- ovarian type. 

Treatment. Between December 9 and March 9 the patient used 4000 
Allen-Doisy units of the follicular hormone. No menstrual bleeding or 
abdominal cramps occurred. There was no change in body weight. \ 

Result. Four thousand units of the hormone distributed over a 3 
months’ time period produced no effect in a women, aged 36 years, with 
anterior pituitary ovarian dysfunction. 

Dicussion. Strikingly beneficial results were obtained in 3 of 
the 8 cases of natural menopause treated with ovarian follicular 
hormone. In each of these 3 instances the menopause was of less 
than 1 year’s duration. In these cases there w^as marked relief of 
symptoms and reestablishment of uterine bleeding. It is fully 
realized that there is no particular benefit to be gained by reestab- 
lishing uterine bleeding after the menopause has set in. In the 
present experiment it was simply regarded as evidence that the 
hormone was physiologically active and capable of produeing an 
effect which could not be considered psychic in these cases. All 
3 of these individuals showed partial loss of excess weight. In 3 of 
the 5 cases in which the menopause was of 2 to 5 years’ duration, 
there was considerable symptomatic relief but no return of men- 
strual bleeding after treatment. These results were classified as 
“fair,” since it is recognized that any form of therapy, and espe- 
cially the so-called “glandular therapy,” can have a striking psychic 
effect on this type of case. There did appear, however, to be con- 
siderable relief from the “hot flushes” in these individuals. These 
had been a most distressing symptom in all of the cases. A vari- 
able length of time after treatment was begun the patients noted 
a definite diminution in the frequency and duration of the flushes. 
In 3 cases they stopped occurring. In 1 instance, however, even 
after several thousand units of the hormone, there was' no sympto- 
matic relief. 

The 2 cases of artificial menopause both obtained w'hat appeared 
to be remarkable relief from headaches, hot flushes and nervous- 
ness. In both instances this result did not manifest itself until 
nearly 1000 units had been used. The relief continued for approxi- 
mately 1 week after therapy was stopped during a control period. 
At the end of that time the symptoms returned and persisted until 
the hormone was again started. In 1 individual, marked congestion 
of the breasts was noted after using relatively large quantities of 
the hormone. These 2 cases of artificial menopause could be main- 
tained symptom free on approximately 500 units of the hormone 
each per month. No definite effect on the blood pressure was noted 

i 
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in any of the -cases during the period of hormone administration. 
There was a loss of 10 pounds or more in weight, in the course of 
the 3 months’ duration of the experiment, in 6 of the 10 cases. 

^ The cases of amenorrhea which were regarded as being due to 
simple follicle hormone insufficiency responded well to substitution 
therapj^. Cases 4 and 5 have been selected as typical examples of 
this group. In striking contrast are Cases 6 and 7, in which no 
response occurred in spite of the administration of several thousand 
units of the hormone. These 2 latter cases exemplify a group 
which is usuallj^ regarded as being due primarily to anterior pitu- 
itary dyscrasia. Their lack of response to the follicle hormone con- 
firms this classification. 

Conclusion. A series of 20 cases is presented in which the intra- 
vaginal administration of the ovarian follicle hormone has been 
alternated with control periods. It would appear that the prepa- 
ration of the hormone used was physiologically active in humans, 
as evidenced by the induction of uterine bleeding. Further, data 
are presented which suggest that this hormone of the ovarian 
follicle is of definite clinical therapeutic value in the treatment of 
the disagreeable symptoms which ma.^• accompany the menopause 
and of the amenorrhea due to an insufficiency of that hormone. 
No beneficial results were obtained when the hormone was admin- 
istered to cases of amenorrhea which showed clinical evidences of 
an anterior pituitary etiology. 
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HYPERPERISTALTIC ELECTROGRAPHIC EFFECTS.*. 
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The usefulness of the electrocardiogram in the diagnosis of con- 
duction disturbances of the heart by portraying the nature, direc- 
tion, sequence and timing of the cardiac stimulation suggests the 
application of the electrocardiographic method to the other common 
type of rhythmic activity represented by gastrointestinal peristalsis. 
The basis of both manifestations is the action current incident to 
the muscle contraction. Direct electrogastrography has been per- 
formed by Alvarez^ and Alvarez and Mahoney^ in cats by the use 
of a modified d’Arsonval galvanometer and small calomel electrodes 
made up with Locke’s solution clamped against the bowel wall with 
small wooden clamps. Simultaneous mechanograms corresponded 
with the electrograms. In 1922 Alvarez® succeeded in obtaining a 
record in the human by placing electrodes directly on the abdominal 
wall of an emaciated old woman with visible peristalsis. He failed 
to duplicate these findings in better muscled subjects. 

The Present Problem. It had long been considered that the visible 
peristalsis accompanying congenital hypertrophic pyloric stenosis 
offered a favorable opportunity for electrographic registration 
because such vigorous muscle contraction must necessarily develop 
strong action currents and positive results could be checked visually. 
Opposed to this idea, the impression has been current that the peri- 
staltic action current is too slow to be recorded by the ordinary 
string galvanometer. 

In the first attempts to obtain electrograms of gastric peristalsis 
mesh electrodes fitting the curvature of the baby's abdomen were 
applied in the regions corresponding to the fundic and pyloric 
portions of the stomach. ,The ordinary Hindle galvanometer was 
used, and a preliminary announcement was made in 1926. ■* Objec- 
tions may be offered to direct abdominal leads on account of the 
possible artefacts produced by mechanical shifts in the position of 
the electrodes, a distortion aggravated by respiratory movements. 
Subsequently, the indirect or ordinary electrocardiographic leads 

* Aided by the Emil and Fanny Wedeles Fund of the Michael Reese Hosjiital for 
the Study of Diseases of the Heart and Circulation. 
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were employed because tliis procedure ^Yould avoid tlie objections 
■ to tJie direct leads and because the former w'ould afford a norm, 
deviations from which associated with visible peristaltic waves 
might justly be ascribed to these contractions. In other words it 
was presumed that hj^jerperistalsis like skeletal muscle contraction 
would develop sufficient action current to interfere with or alter 
the known constant, viz., electrocardiogram. Furthermore, indirect 
leads enjoy the advantage of ease of application. It is more prac- 
ticable to keep the baby quiet with electrodes attached to the 
extremities, and records merely require patience to achie-\'e a state 
of quiet in the child. Lead III was arbitrarily chosen and was con- 
tinued throughout the observations because it yielded positive 
results at once. 

Records were obtained from 2 infants with congenital hyper- 
trophic pjdoric stenosis presenting readily visible gastric peristalsis. 
Intestinal peristalsis was recorded in an infant with congenital 
hjq^ertrophic dilatation of the colon (Hirschsprung’s disease) 
whose peristaltic waves rushed over tlie abdomen in different direc- 
tions simultaneously. In the course of tliis tracing an unexpected 
, curve appeared without visible peristalsis or other movement of tlie 
child. Upon ini’estigation it was found that the infant had extruded 
a stool, by rectal peristalsis apparently. Finally, in connection 
with intestinal peristalsis an unusual record will be introduced: 
it was obtained in the course of a routine electrocardiographic 
examination of a patient with audible peristaltic rumblings. 

Gastric Hyperperistalsis. Case 1.— It. F., aged 5 weeks, male, firstborn, 
birth weight 7 pounds 7 ounces, was admitted to the Sarah Morris Hospital, 
March 30, 1931, weigliing S pounds. He had been under observation since 
the age of 2 weeks when sjunptoms of stenosis first became evident. On 
admission, the typical picture presented consisting of projectile vomiting 
folloiving ingestions of feedings and water, scanty stools, scanty urine, 
stationary weight terminating in loss, ^^sible gastric peristalsis and tumor 
palpable to the right of the umbilicus. The diagnosis of obstruction was 
confirmed by radiological examination, and surgical exposure revealed a 
large hypertropliic pyloric tumor. The electrogram was obtained preceding 
operation. 

Comment. The alteration of the normal level base line of tlic 
electrocardiogram manifested by a wavelike shift occurs simulta- 
neous with the peristaltic wave. More specifically, tlie noticeable 
change occurred when the visible wave approached tlie niidlinc of 
the abdomen in its right-sided progress. It was our practice to 
notify the technician at the outset of the peristaltic bulge in the left 
hypo'cliondriura, but she reported no marked deviation of the string 
until we found the wave had reached the midarea. When the pro- 
cedure was reversed the technician invariably reported the change in 
the string when tlie observer noted the wave well advanced to the 
midline. This observation confirms the findings of Alvarez. In his 
exp(?riments on the ex-posed stomach the wave seemed to arise about 
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WHS i)l)l:iinc(l ihiriiiR quioscenco. The lower Htrip was recorcled during the same session 
coincident witli active, audilile peristaltic rumblings. 
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the middle of the stomach. The lag in the electrographic record may 
be explained on the laasis of the summation of current which mani- 
fests itself maximally or optimally with regard to the cardiac current 
at the mid-position of the peristaltic wave. The peristaltic dis- 
turbance as evidenced by the curves in the electrocardiographic base 
line occurs at the rate of three per minute, a duration of 20 seconds. 
This agrees with the frequency of gastric peristaltic action as judged 
by the rise in intragastric pressure determined by the balloon 
method® and likewise found by Alvarez. 

Intestinal Hyperperistalsis. Case 2.— N. S., aged 3 years, female, was 
admitted to the Post Graduate Hospital, October 17, 1924 for feeding diffi- 
culty and retarded development since birth and abdominal distention par- 
ticularly conspicuous for the past j^ear. Briefly, the child presented an 
emaciation characteristic of a dystrophy of long standing, and her color was 
sallow. The abdomen was greatly distended, sometimes hard and at other 
times quite soft. The coils of colon and their large peristaltic undulations 
passing under the abdominal wall were very striking. The tongue was the 
geographical tjqie, and there were marked teeth grinding and finger move- 
ments. Radiographic examination by the ppaque enema disclosed “a very 
much enlarged colon with not only a very great increase in circumference 
but also a marked redundancy in the length of the sigmoid loop which 
presented high up on the right side in the usual position of the cecum,” 
The electrographic record was obtained November 24, 1924. Subsequently, 
a sigmoidectomy was performed with an end-to-end anastomosis. Death 
followed, and necropsy disclosed peritonitis. 

Comment. This record reproduces frequent and irregularly timed 
changes in the base line occurring when the meandering colonic peris- 
talsis resulted in currents physiologically adequate to interfere with 
the cardiac picture. The frequency and irregularity of interval and 
excursion in thehntestinal type of peristalsis was predictable because 
these waves do not traverse a definite path across the abdomen 
like gastric waves. The hyperperistalsis in Hirschsprung’s disease 
occurs commonly in several segments simultaneously and is due 
to the functional if not anatomical obstruction characteristic of this 
condition. Prominent as the frequency and irregularity appear 
in the record submitted, these factors are nevertheless minimized in 
comparison with the preceding gastric tracing because the latter 
was taken at less than one-sixth of the speed of the former. The 
intestinal record taken early in our observations was obtained with- 
out altering the speed of the regular cardiographic camera. Con- 
sequently, the breadth of the response is emphasized with reciprocal 
lessening of the base-line excursion in comparison with the picture 
reproduced by a slower camera. At the rate of the gastric cunm, 
the intestinal record should be imagined one-sixth its length. 

During tlie record a single wave occurred without visible accom- 
paniment. Olfactory evidence testified to the passing of a stool 
readily confirmed by inspection. It is likely that the invisible rectal 
peristalsis was recorded as a single wave due to a single course of 
action current resembling the picture of gastric peristalsis. 
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Cask 3.— I. C., aged 54 years, was referred from the Mandei Clinic to 
the Heart Station for electrocardiographic examination on the basis of a 
liistory of dyspnea on exertion, hypertension, and seizures of angina pec- 
toris. The records presented were obtained May 2S, 1930. Three months 
later the patient was hospitalized for coronary disease. Death occurred 
September 17, 1930. No uecropsjL 

Comment. The circumstances attending the inclusion of this rec- 
ord are noteworthy. The bizarre electrographic records obtained 
in infants manifesting hj’-perperistalsis recalled to the technician the 
peculiar record obtained in a patient almost a year previously. During 
the course of a routine cardiogram she obser\'ed strange movements 
of the string. Leaving her recording room, she approached the 
patient to note and inquire whether an artefact had been produced. 
The patient was lying perfectly quiet, but she was struck by the soimd 
of loud borborygmi emanating from him. She continued to take 
a strip of record during this period. It is a coincidence that Lead III 
which was used in our deliberate efforts, was connected at this time. 
The upper strip illustrated was obtained during a quiet period al- 
though there seems to be a slow shift in the base line even here. 
This was more conspicuous in Lead II (not reproduced). The lower 
strip was taken during the active, audible peristaltic rumblings. 
The interpretation of this record is peculiarly significant: 

“hlay 28, 1930. Sinus arrhythmia. Rate aA’eragc 82. P-R 
interval 0.14 seconds. R is slurred in Leads I and II and notched 
in Lead III. Left a.xis deviation. No evidence of myocardial abnor- 
mality other than left ventricular preponderance. (The other part 
of Lead III was taken during audible peristaltic rumblings. The 
ventricular complexes are unchanged. The rest of the bizarre 
tracing cannot be interpreted. Record of peristaltic wave?)”* 

On two subsequent occasions this patient was examinee] with no 
reappearance of the “bizarre” finding. The electrocardiograms on 
these occasions resembled the previous typically cardiac record. 
The peculiar effect observed in tin's condition is likewise ])robably 
due to vigorous intestinal peristalsis, sufficiently active to produce 
loud borborygmi. It is presented as it stands as an umi.sual electro- 
graphic effect accompanying intestinal hyperpcristalsis in the 
absence of other evident cause and resembling by its irregularity the 
effect })roduced by the other type of intestinal hyperpcristalsis 
found in Hirschsprung's di.sease. The more rapid base line undula- 
tions in this record as conqiared with h'ig. 2 may be cxidained on 
the basis of summations of distant synchronous peristaltic activity 

* Since there was no clue to the traeinR except that a notation of the nimhliiiK m 
I'xphmtion of the eiirions eun'C had Ih'cii appended to the tii.aKnostie eard and a strip 
of traeinK had I>een preserved, it was necessary to seareh systeniatically throuph the 
reeonls of the department to secure the data. Alwut 0500 cards were exaininetl Iiefnre 
findinst the record. In the nieantinie several thousand films had Iike'vi«e been .sid>- 
jeeted to .scriitinj-. Tld.s .vii'Ided many reeord.s vvith siij;Ke.stivehv. shifting ba.se lines. 
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due both to the larger size of the individual and the wider distribu- 
tion of the activity. 

Discussion. All results were obtained while the subject was quiet 
or asleep to avoid artefacts due to contraction of skeletal muscles. 
This proved easy in the child wdth Hirschsprung’s disease. Many 
attempts in infants with pyloric stensosis failed because these 
babies are irritable unless markedly atrophic. The fretfulness is 
provokingly aggravated at the height of the peristaltic wave due 
to the pain or pressure. This has been noted by the author and 
others during observations on hunger contractions in infancy.® 
Frequently, a spasm manifests itself in the facial expression of the 
infant asleep during the experiment. Sedatives were not used in 
this series to obviate objections to the results. However, sedatives 
not markedly affecting peristalsis should greatly facilitate observa- 
tions of this kind. In this connection, an attempt to obtain a record 
during light ether anesthesia immediately preliminary to surgical' 
correction in the operating theater proA^ed a failure as predictable. 

It is not claimed that the waves recorded are true reproductions 
of peristaltic Avaves. It should be appreciated that the electrocar- 
diogram’ is not the record of individual impulses but represents 
merely the moving picture of the changing algebraic sums of innum- 
erable action currents in innumerable anatomic portions of the heart 
running in different directions simultaneously.'^ Similarly, the peris- 
taltic "effect” is an electrogastrogram or an electroenterogram 
depending on the organ of origin and is merely the algebraic summa- 
tion of innumerable action currents produced in a relatively long, 
more or less hollow viscus manifesting contraction waves preceded 
by inhibition Avaves and constantly changmg its position. 

Indirect and direct considerations testify to the authenticity of 
electrographic registration of peristaltic effects. From the indirect 
standpoint it is obAuous from a study of the tracings submitted 
that these changes differ from artefacts due to skeletal muscle con- 
traction and from respiratory interference. From the direct stand- 
point there is coincident visual eAodence of unusually strong smooth 
muscle contraction. Furthermore, the result of gastric peristalsis 
is a rather regular AvaAm to be expected in a moA-ement folloAAung a 
definite direction, and its duration coincides with the time deter- 
mined by mechanical methods of examination. Regularity in the 
intestinal record is lacking, likewise to be expected, because the 
anatomic distribution of the intestinal coil is irregular. Most 
gratifying to the confirmation of the above is the gratuitous check 
offered these findings by the unpremeditated and unprejudiced 
record of the patient Avith borborygmi. 

It folloAVs logically that peristaltic effects must rhanifest them- 
seh’es as supposed artefacts in the countless records already gath- 
ered, but there is no reference to such effects. In a rcA'icw of 15,600 
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records, Esler and Vit'hite^ divide tlie artefacts into extrinsic and 
intrinsic depending on whether the cause lies within or witliout tlie 
subject. Smooth muscle effects or artefacts are not mentioned in 
their catalogue, but they conclude tliat the frequent electrical 
distortions demand more consideration than is usually accorded 
them. Shifts in the base line are frequently seen in electrocardio- 
grams. Wenckebaeli and Winterberg® published se^•eral electro- 
grams presenting significant shifts incidental to a study of the efi’ect 
of vagus pressure and other measures. It is concei^'ab]e that the 
base line shifts are due to peristalsis which vagus stimulation, at 
least, may produce. Furthermore, in the search through our files 
for the electrocardiogram presented in Fig. 8 many films were 
found with varying degrees of base line shifts. It is possible that 
some of tliese were peristaltic effects. 

It is a curious commentary that although this study was under- 
taken to obtain electroperistaltograms, particularly electrogastro- 
grams, it has resolved itself, in fact, to an elucidation of an electro- 
graphic effect due to hjqjerperistalsis. 

Summary. An indirect electrographic record of gastric hjqjerperis- 
talsis is presented. 

The electrogram resembles the mechanogram in form and fre- 
quency. 

Indirect electrographic records of intestinal hjqierperistalsis are 
submitted from tliree types of intestinal activity. 

The peristaltic effect on the electrocardiogram was predictable 
by nature of its contractile genesis. 

It may be assumed tiiat these effects have been previously 
recorded but have remained o\'erlooked or misunderstood, since 
there is no previous record of this observation. 

Further study should re^■eal a new field of fact in electrograjdiic 
effects and peristaltic activity. 

Note. — Acknowledgment is m.-ido of the valu.nblo sugeesfions and criticism ren- 
dered by Dr. Louis N. Katz, Physiologist and Director of Cardiovascular Re.^oarcli, 
^^ichael Reese ITospital. 

. REFERENCE.S. 

1. .\Ivurer, Walter C.: --Vni. . I. Physiol., 1P22, 58, ITC. 

2. Alvarez, Walter C., and Mabonov, Lucille J.: Am. J. Physiol., 102-1, 69, 226. 

a. Alvarez, AValtcr C.: .T. Am. Mod. .-Vssn., 1922, 78, lUG. 

■1. Tumpeor, I. Harri.son, and Blitzston, Pauline W.: Am. .1. Di.s. Child., 1926, 
31, 151. 

5. Carlson, Anton .Tulius: The Control of Hunger in Health and Di.=case, Chirago, 
li!inoi.=. The IJnivcrtity of Chie.ago Press, 191G, p. 30. 

C. Carlson, A. 3., and Gitisburg, II.; Am. J. Physiol., 19IG, 39, 310. 

Ginsburg, II., Tumpow.sky, I., and CarEon, A. J.: J. .\ra, Med. .Is.sn., 191.0, 
6i, 1822 . 

r. Katz, T>. N., and Weinian. S. F.; Am. ,1. Ph.v.?., 1927. 81, SCO. 

S. E.dcr, .Iume.» W.. and White. Paul D. ; Am. Heart 3., 1929, 4, 290. 

9. Went'kebneh. K. F.. and Wintorberg, If.: Die ijiiregclniri,.;‘-ige Herztiitigkeil, 
Tafelband, Leipzig. Verl.ag von Wilhelm Engelinann. 1927, Figs. 63. 79, 206, :ils. 



spies: pellagra- 


837 


PELLAGRA: IMPROVEMENT WHILE TAKING SO-CALLED 
“PELLAGRA-PRODUCING” DIET. 
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For decades investigators have sought the cause of pellagra and 
to this date uniform agreement as to the etiologic factor is lack- 
ing. 1.2 ,3 Important evidence has accumulated which suggests a 
deficiency in diet as a cause. Some investigators believe that the 
production of the clinical disease depends on a deficient diet plus 
some additional factor, perhaps infection.^ It is of interest that 
the relationship of a poor diet to pellagra has been stressed since 
its earliest recognition. Goldberger and his coworkers^-^'®-®-'^ have 
brought forward considerable evidence toward establishing pellagra 
as a dietary deficiency disease. They have described the produc- 
tion and the cure of pellagra in human beings by a means of dietary 
manipulation. They particularly associate the condition with lack 
of vitamin G (B 2 ). It seems fair to state that current opinion 
favors a dietary explanation of the disease. 

The majority of the cases of pellagra observed in the northern 
part of the United States are associated with chronic alcoholic 
intoxication. The nature of the relationship of alcohol to the 
development of the disease is a moot question. It is certain that 
pellagra ocem's in people who do not drink. In some instances a 
relationship between alcoholic debauches and the development of 
the disease seems assured. The majority of workers feel that re- 
peated indulgence in alcohol at times prevents an adequate food 
intake, thus favoring the production of pellagra. Regardless of the 
difference of opinion concerning the relationship of true pellagra 
to postalcoholic dermatitis, the lesions in the two conditions appear 
identical. 

Many drugs, minerals and diets have been proposed as a cure 
for this disease. Inevitable controversy has arisen as to their 
efficacy. Since pellagra is such a variable disease, it seemed espe- 
cially worthwhile to study the aeute phases mider strict experimental 
conditions. 

The present report deals with the studj" of 6 cases of pellagra and 
their response to a diet low in minerals and in vitamins C, D and G. 

Materials and Methods. The 6 cases chosen for this experiment 
were typical. Four of the patients were white males and the other 
2 were negresses. All had a definite history of a low food intake, 
and 3 of the males and 1 of the females had a history of alcoholism. 



S3S 


spies: pei^lagea 


rive of the patients had stomatitis, 4 patients had diarrhea and 
anal lesions and 4 had mild mental symptoms. Bilaterally sym- 
metric dermatitis characteristic of pellagra ivas found on the hands 
of all jiatients. Both females had vaginal ulcerations and large 
butterfly-shaped, s%Tnmetric lesions of the vulva, thighs and anus, 
tjiiical of pellagra. Tlie refle.\es were essentially normal in all 
patients. 

Each patient receival a daily diet of 2300 calories {carbohydrate, 
1700; protein, 110; fat, 490) consisting of cornmeal mush, cornraeal 
muffins, pork fat, maple syrup, polislied rice, cornstarch ])udding, 
coffee and sugar. This diet was administered from the time the 
patient entered the hospital until the skin lesions had cleared 
with the exception of Case 5 (see case history). E\'cry effort was 
made to induce the patients to eat the full 2300 calories. They 
were carefully watched and were not allowed any other nourishment. 

The diet used in this experiment seems e\'en more restricted in 
mineral content and in vitamins I), C and G than Goldberger's 
pellagra-producing diet." The present diet does not contain the 
following foods tliat are found in Goldberger's pellagra-producing 
diet— cabbage, collards, turnips, sweet potatoes, wheat flour and 
hominy grits. (He produced pellagrous lesions of the scrotum in 
6 of 11 normal subjects after G months on his diet.) ^Miile the 
diet used in this experiment is restricted in vitamins D, C and G, 
it is not believed that all the traces of the vitamins are absent. 
It is noteworthy that the vitamins and protein content of this diet 
are less adequate for normal nutrition than Goldbcrger" s diet. 

The case histories follow in the order observed in the hospital: 

Case 1.— G. H. (No. 1,34043), a white male, aged 48 years, entered the 
liospita! complaining of burning, itching and swelling of the hands of 
10 days’ duration. 

Family history and past history were irrelevant. 

Present Illness. Patient enjoyed good health until S months before 
admission. At that time he became depressed, began drinking wood 
alcohol, and rarely ate any food, resulting in a loss of 30 pounds in weight. 
Tlirce weeks prior to admission (October 21, 1930) to the hospital he 
observed marked soreness and burning of the tongue and a severe diar- 
rhea, S to 12 .stools a day. Ten days later he developed large, symmetrical 
red areas over the dorsum of his hands which soon become s\vollen. They 
were pruritic and a ycllonish material oozed from their surfaces. At this 
time he noticed vesicles over his lips ami the pain in his tongue increased, 
lie had no symptoms of dementia. 

Physical Examination. Showed a somewhat undernomi,shcd white male, 
aged 4S years, mentally dear, lying quietly in bed. 3'he dorsum of both 
hands and vTists were covered bj' large, sjmnnetrical areas of reddish 
color. They wore sharply dcfin^ from the surrounding skin. The 
epithelium over the lesions was tense and in areas replaced by large cracks. 
Small vesicles and large areas of crust fonnation were obsers'cd. The 
general phvsic.al e.Namination w.as negative. 

Laboratory Findings. Red blood cells, 4,000,000; hemoglobin, 7,i per 
cent. Gastric analysis showed an absence of free Imlrochloric acid after 
alcohol aclministratfon, but a trace was found after histamin injection. 
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Progress. Patient was placed on the experimental diet. The diarrhea 
ceased on the second daj’’ and on the fourth day his mouth and tongue were 
free of sjmiptoms. Desquamation of the skin lesions was observed on 
the fifth day and was complete on the twelfth day. All signs and symp- 
toms disappeared during the first 2 Aveeks. He gained 3 pounds in weight 
and was discharged on the twenty-third hospital day. He appeared well 
when seen 2 weeks later, despite several mild alcoholic debauches in the 
interval. 

Case 2. — E. F. (No. 123692), a divorced negress, aged 41 years, entered 
the hospital complaining of a vaginal discharge of several weeks’ duration. 

Faviily history and past history were irrelevant. 

Present Illness. For several years the patient had lead a solitary life, 
prepared her own food and subsisted largely on oatmeal. She does not 
know whether or not she has lost any weight. About fi months before 
admission she observ^ed hyperpigmentation of the skin around the vagina 
and rectum and over the dorsum of the hands. Her condition remained 
about the same until 3 weeks prior to her hospital entry, when all lesions 
rapidly became worse and she observed a foul-smelling watery discharge 
from the vagina. At about this time she developed a severe diarrhea, 1.5 
.to 20 stools a day. The symptoms remained constant until her arrival 
at the hospital (Februar}'' 13, 1931). 

Physical Examination. Showed a well-developed but edematous negress, 
aged 41 years, lying placidly in bed. She was moderately demented. The 
eyelids, face, extremities and abdominal wall were edematous. The skin 
over the hands, wrists and adjacent portions of the arms was thickened, 
rough and pigmented. These lesions were bilaterally sjmimetrical. . Her 
neck was similarly involved. A large symmetrically placed area involved 
the vulva and adjacent portions of the thighs and anus. It was pigmented, 
thickened and undergoing maceration. The tongue and pharjmgeal walls 
were reddened and swollen. Mucous membranes of the mouth and A^agina 
Avere bright red in color. Patient had classical physical signs of mitral 
stenosis associated with cardiac decompensation. 

Laboratory Findings. Red blood cells, 4,300,000; hemoglobin, 75 per 
cent. Repeated smears from the cervix shoAved many inflammatory cells 
and almost pure infection by spirochetes. Free hydrochloric acid was 
absent from the gastric contents after alcohol and histainin administrations. 

Progress. The skin lesions began to desquamate during the latter part 
of the second Aveek on the experimental diet. This process slowly pro- 
gressed and by the end of the fifth week the epithelium was thin, smooth 
and shiny. It still remained deeply pigmented. Mucous membranes of 
the mouth and vagina sloAvly improA^ed and appeared normal during the 
fifth Aveek. Patient remained 8 weeks on this diet. Her appetite became 
poor toward the latter part of the experiment, perhaps due to the Autamin C 
deficiencj’’, and she ate only when urged. When seen 2 months after her 
discharge from the hospital she A\’-as decompensated, and the sites of the 
former pellagrous lesions Avere coA'ered by thin, atrophic, deeply piginented 
epithelium. The mouth and A'^agina appeared normal. The dementia Avas 
unchanged. 

Case 3.— T. S. (No. 141315), a AAdiite male, aged 44 years, entered the 
hospital complaining of itching of the hands of 3 AA^eeks’ duration. 

Family history and past history were irrelcA^ant. 

Present Illness. During the spring of each of the past 4 years the patient 
had areas of itching and ljuming, sjunmetricallj’’ placed OA*er the dorsum 
of the hands and AATists, folloAved by a dermatitis, which each time appeared 
onlj'^ after weeks of drinking. With the onset of the skin lesions he ceased 
drinking, and his hands returned to normal several A\-eeks later. 

During the S months preceding his entrance to the hospital he drank 
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over 1 pint of denatured alcoliol daily and rarely ate food. He lost 20 
pounds in weight. Three weeks before entrance (July 7, 1931) he obsen^ed 
large areas of redness over the dorsum of the hands. A week later he 
noticed a band of similar appearance surrounding his neck. Soon after- 
ward vesicles appeared along the neck and hands. A few days later each 
of the lesions became pruritic. At about this time the stools became 
numerous and watery in character. Several days before coming to the 
hospital he observed pitting edema of the ankles and numbness and burning 
of the hands and feet. 

Physical Examination. Showed a fairly well-nourished, middle-aged man, 
mentally clear, lying quietly in bed. The tongue was beefy red and 
swollen. The pharyngeal walls and mucous membranes were reddened. 
Extending around his neck was an area, several centimeters in width, 
which consisted of large crusts surrounded by serohemorrhagic exudate. 
The dorsum of the hands and the adjacent portions of the arms were cov- 
ered by bilaterally symmetrical lesions, characteristic of pellagra. They 
were raised and well demarcated from the adjoining skin and contained 
innumerable vesicles, crusts and areas of hemorrhage. Smaller but similar 
appearing symmetrical areas were observed on the dorsum of both great 
toes. Pitting edema of the ankles and hyperesthesia of the feet were 
demonstrated. The reflexes were normal. 

Laboratory Findings. Red blood cells, on admission, 2,750,000; hemo- 
globin, 35 per cent. Red blood cells, at discharge, 3,910,000; hemoglobin, 
70 per cent. Free hydrochloric acid was absent after the administration 
of histamin. 

Progress. Patient was given the experimental diet and the lesions 
improved considerably during the first week. During the second week 
the dermatitis and the redness of the mucous membranes, tongue and 
'pharynx disappeared. The patient lost 17 pounds while in the hospital, 

• some of which was undoubtedly associated with the disappearance of the 
edema. ' He was discharged after 37 days on the diet. He was seen 6 days 
later and was in good health. 

Case 4.— R. K. (No. 135450), a white male, aged 73 years, entered the 
hospital complaining of painful, burning areas on the hands. 

Family history and past history were irrelevant. 

Present Illness. Patient had been in the habit of drinking 1 pint a da}*- or 
more of wine for many months. For an unknown period of time he had 
had a poor appetite and lived on occasional small amounts of coffee, 
bread, potatoes and meat. During tins time he lost 10 pounds in weight. 
He stated that the pruritic lesions appeared on the dorsum of the hands 
6 days prior to admission (July 28, 1931). The following day these areas 
were observed to contain vesicles and blood oozed from some of the craclcs. 
He had a mild coryza several days before entering the hospital. There was 
no history of diarrhea. 

Physical Examination. Revealed a well-developed and nourished elderly 
man, lying quietly in bed. He had a moderate amount of dementia (it is 
possible cerebral sclerosis may have been the etiologic factor). The 
pharjmgeal wall and the tip of the tongue were reddened. Over the dorsum 
of the lower third of both forearms and extending over the hands and fingers 
were symmetrical, well-demarcated lesions characteristic of pellagra. 
Vesicles and crusts were observed. The palpable arteries were hard and 
tortuous. 

Laboratory Findings. Red blood cells, 3,730,000; hemoglol)in, 79 per 
cent. Free hydrochloric acid was absent from the gastric content after 
administration of alcohol and histamin. 

Progress. On admission the patient had an unexplained temperature 
of 39° C. which fell to normal vdthin a few days. He was given the experi- 
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mental diet and there was rapid improvement of the skin lesions. He 
remained on the diet 20 days and lost 15 pounds. He was discharged 
improved. When seen 2 weeks later he was in good condition. 

Case 5. — A. S. (No. 135696), a married negress, aged 25 .years, entered 
the hospital complaining of discoloration of the hands and feet, and pain 
in the hands, feet, mouth, rectum and Amlva of more than 3 months’ 
duration. 

Family history and past history were irrelevant. 

Present Illness. Patient had drunk heavily of strong liquor each da.v 
for 2 years. During the past year she ate occasional small amounts of 
green vegetables, fruits, cereals and meat. About 3 months before admis- 
sion to the hospital (July 1, 1930) she noticed soreness of the throat, rectum, 
vagina and increased pain and pigmentation in her hands and feet. From 
that time on she lost weight constantly, and though her pains were less 
severe, her lesions became worse. Diarrhea and dermatitis were not 
present. 

Physical Examination. Showed a well-developed, undernourished 
negress, lying comfortably' in bed. The tongue, throat and mucous rhem- 
branes were diffusely reddened. Sjunmetrical glovelike lesions extended 
over the hands and arms. The vagina and cervix were inflamed and there 
were small sjnnmetrical areas of inflammation around the anus. 

Laboratory Findings. Gastric analy'sis showed no free hydrochloric 
acid after alcohol administration but a trace of free acid was demonstrated 
after histaniin injection. 

Progress. Patient was given a high caloric diet and frequent large 
feedings of tomato juice and yeast. Dermatitis slowly improved. Slic 
was discharged 51 days after admission. 

The patient was readmitted to the hospital 13 months later vath symp- 
toms as before. 

Interval Note. For several months after her discharge the patient 
continued to improve but then again started to drink hen^^ly, averaging 
fi’Qin -) to 1 pint of whisky and several bottles of beer daily. Her daily 
diet often consisted of “a bit of vegetable, a swallow of milk or a morsel 
of salt pork.” Lesions similar to those of the first admission developed 
at least 6 months prior to readmission. In addition, she had large areas 
of pruritus and discoloration about the vagina and elbows. For the next 
few months her mouth and throat became alternately' sore and well. The 
month preceding rcadmission her sore throat returned, leukorrheal discharge 
became marked and she experienced dribbling and burning on urination. 
During the 2 wcelrs preceding admission she became worse, vomited often 
and lost 10 pounds in weight. 

Physical Examination. Showed a well-developed, undernourished _negres.«, 
aged 25 years, l.ving in bed. The thro.at, right side of the mouth, sides and 
tip of the tongue were injected. Large bilaterally' symmetrical areas of 
tliickened and pigmented epithelium were located over the hands, wrists, 
elbows, antccubital fossae and perineal areas. The pigmented and thick- 
ened ci)ithelium around the vagina and anus was macerated. The perineal 
lesion measured 16 cm. across. 

Laboratory Findings. Red blood cells, 3,310,000; hemoglobin, 60 per 
cent. Gastric analysi.s on admission showed an absence of free hydrochloric 
acid after the administnation of alcohol and histamin. Two weeks later a 
trace of hydrochloric acid was demonstnated follov’ing histamin injection. 

Progress. Patient was placed on the experimental diet which was well 
tolerated for 2 weeks. Daring this time she gained 5 pounds in weight, 
and the dermatitis improved somewhat but the sorcnc.ss of the mouth and 
throat became worse. Patient received disturbing news from her mother 
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and refused to eat. During the next days she ate less than .500 calories, 
and her diet was changed to include anj-tliing that she might wish' to eat. 
She then proceeded to vomit every tiling she ingested during the next 5-J- 
days. The lesions progressed rapidly and she lost 12 pounds in weight. 
A duodenal tube was inserted and she was fed a higli caloric diet rich in 
vitamins and proteins. She gradually improved and the remainder of 
her convalescence was uneventful. She was seen 2 months later and the 
sites of the pellagrous lesions were covered by thin, deeply pigmented 
epithelium. 

It is noteworth 3 ’- that while the full number of calories of the experimental 
diet were ingested, the skin lesions improved slowlj’’; but when the patient 
refused to eat the lesions rapidly became worse. 

Case 6.— C. C. (No. 142953), a Norwe^an-born laborer, aged 53 j'^ears, 
entered the hospital because of painful lesions of the hands, neck and face 
of 6 weeks’ duration. 

Family histoi-y and past history irrelevant. 

Present Illness. For the past 4 or 5 months the patient has been forced, 
bj" economic reasons, to limit his diet to bread, coffee and an occasional piece 
of meat. Six weeks prior to entry the patient observed sjunmetrical lesions 
of redness over the dorsum of the hands, followed soon afterward bj’' a 
similar process on the neck and face. The lesions on the hands gradually 
involved the phalanges and lower two-tliirds of the arms. He has had 
diarrhea and some loss of memorj’’ for an indefinite time. For several weeks 
he has had a mild cold. During the past j^ear he has lost 50 pounds in 
weight. The patient has not imbibed anj’- alcoholic beverages for 20 years. 

Physical Examination. Showed a well-developed, emaciated white man, 
lying quietly in bed. Bilaterallj’’ symmetrical areas of dermatitis extended 
over the fingers, hands and arms. Encircling the neck and over the face 
and nose were large similar appearing, reddish areas with vesicle fonnation 
and crusting. The pharyngeal walls were injected. The tongue was 
smooth and over its right side was an area of redness, 0.5 cm. across. The 
remainder of the physical examination was negative. 

Laboratory Findings. Red blood cells, 4,430,000; hemoglobin, 80 per 
cent. Gastric anabasis showed no free hj'’drochloric acid after alcohol or 
histamin administration. 

Progress. The patient was placed on the experimental diet and the skin 
lesions rapidly became better. Thej-^ were replaced bj’' thin, pink colored 
normal skin at the end of 12 daj^s. The red area described on the side of 
the tongue slowly spread over the surface of the entire organ. It was never 
associated ndth burning or pain. The diarrhea became somewhat better. 
The sensorium cleared, but the weight remained constant at 101 pounds. 
Because of extreme emaciation and the fear of the development of another 
disease, he was placed on a high caloric diet at the end of 3 weeks. The 
tongue rapidly returned to normal and his weight gradually rose to 110 
pounds. He was seen 2 months after discharge and was in good health. 

Discussion. It has been showm in the experiments reported here 
that the skin lesions of 5 pellagrins improved strikingly- on a diet 
low in vitamins C, D and G (pellagra-preventive factor). The 
other case (Case 5) in the series had partial improvement of the 
dermatitis, a gain of 5 pounds in weight, and a return of gastric 
acidity during the 3 weeks she tolerated the diet. However, during 
these 3 weeks on the restricted diet her stomatitis slowly became 
Worse. She became mentally upset and refused food. The diet 
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was changed and^ tube feeding was undertaken, with recovery of 
the iiatient. It is worthy of emphasis that her lesions became 
worse during the 9 days that her caloric intake was so low. As 
soon as the skin lesions cleared several of these patients were 
removed from this experimental diet in order that they might not 
fall victim to some other diseases. Some were greatly emaciated 
and fimther experimentation might have proved dangerous. Four 
of the patients suffered a loss of weight. This is partially explained 
by the disappearance of edema in 3 cases. 

In general, the skin lesions improved during the first or second 
hospital week and the epithelium was apparently recovered by the 
third week, hlany of the common symptoms were relieved while 
the patient was on this diet, though dementia and burning of the 
feet did not impro\'e. 

Tlie interpretation of the striking improvement in the dermatitis 
is difficult. li%en first seen some of these patients had temporary 
mild infection and in all instances the patients were given rest, thus 
maldng it difficult to say that all of the improvement was due to 
the diet. It is perhaps possible that these patients were on the 
road to recovery and continued to improve despite the restriction 
of diet. Their clinical histories indicate that they had eaten little 
prior to their admission to the hospital and in all cases the patients 
stated they were becoming worse wlien they sought relief in the 
hospital. While this diet is woefully deficient in many respects, it 
is not thought to be devoid of all traces of vitamins. Perhaps the 
patients receiA''ed more essential elements from this restricted diet 
than from the paucity of food they ingested before coming to the 
hospital. The observations that Case 5 rapidly became worse 
when she refused the diet is suggestive that this diet is certainly 
more beneficial than the absence of food. Of course, tlic question 
as to the degree of depletion of the various substances in the bodies 
of these patients at the time they came to the hospital must remain 
unanswered. It seems logical that if pellagra is caused by specific 
depletion of some factor, this factor would be low at the time of 
the disease. 

It is impossible to Imow whether or not the skin lesions would 
have recurred had the patient continued indefinitely on this diet. 
At the present time it seems logical to think of a secondary factor 
in the development of pellagra. For example, we obser\’ed a case 
who de\'eloped pellagra in her home despite the fact that she ate 
generously of the usual household foods and did not take alcoholic 
beverages. IWien first seen in the hospital this patient was regarded 
as being an unusually severe case and was not {jlaccd on the e.\-peri- 
mcntal diet. She died 5 days after admission to the hospital 
despite the fact that she was getting a generous diet high in }>ro- 
teins and the known vitamins. The postmortem c.xamination 
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revealed no adequate cause for her death. In vie^y of Castle’s® 
recent work, it seems that there ma}’' be an underlying gastric 
disorder. This theory is supported by the observation that a fairly 
high percentage of the cases have achlorhydria which usually dis- 
appears several months after recovery from the disease. On the 
other hand, I have demonstrated® that ventriculin, which is cura- 
tive for pernicious anemia, protects and cures the pellagra-like 
condition described in rats. This observation suggests some etiolo- 
gical relationship between vitamin G deficiency and the develop- 
ment of pernicious anemia. 

The diet given the pellagrins in this experiment has been demon- 
strated to be inadequate for the proper nutrition of young rats.® 
’When limited to this diet the rats lost weight, developed alopecia 
and dermatitis and subsequently died. This fact plus the theo- 
retical dangers of giving a restricted nonpalatable diet to diseased 
patients make us realize that it should be used with the greatest of 
care. Although this diet may not be a cure for pellagra, yet these 
people have improved in spite of it, suggesting that rigidly controlled 
observations are necessary for further study of this disease. 

Summary and Conclusions. 1. It has been shown in the cases 
reported here that the skin lesions of 5 pellagrins improved strikingly 
while receiving a diet believed to be lower in protein content and in 
vitamins C, D and G.than so-called pellagra-producing diets. 

2. The possibility of a secondary factor in the production of 
pellagra, perhaps analogous to the gastric defect of pernicious 
anemia, is thus suggested. 

3. The indiscriminate continuous administration of such a re- 
stricted diet to pellagrins is not recommended. 
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In former communications, the absorptive mechanism from the 
peritoneal cavity of dogs was described Other studies made on 
the mechanism of absorption of particulate material from the 
pleural cavity of dogs have already been published.® Part I, the 
cytologic aspect; Part II, tlie present study, describes the lymphatic 
channels of the thora.v which appear chiefly responsible for the 
removal of such particulate matter. The description will be con- 
fined to those lymph nodes and \'essels that are readily seen by 
natural methods of filling. 

Method of Experiment, A finely di\aded particulate grapliitc prepara- 
tion was injected directl}' into the pleural space, usually in the ninth 
interspace. To avoid the parenclijina of the lung manonietric rcading.s 
were first taken, to be sure that the needle was in the pleural cavity, but 
not in contact with tissue of the lung. Tlie manometer was then detached 
and a sterile graphite suspension was injected. Ordinarily 5 to 15 cc. 
was used, the e.vact amount depending on the weight of the dog. The 
animals were killed and carefully dissected at intervals following the 
injection ranging from 1 hour to 4 months, ilost of the animals were fed 
a iieavy fat meal approximateb' 3 hours preceding necropsy to facilitate 
identification of the cistema clndi, thoracic duct and related lyinpli vessels. 

Observations, When animals were examined within an hour 
after the injection of the graphite suspension into the right pleura! 
space, two characteristic observations invariably followed. (1) 
The injected material acted as an irritant on all the structure.s 
within the thorax, causing edema and h\'iieremia, .so that the pleural 
surfaces were inflamed and edematous and the bloodves.scls .stood 
out prominently; (2) the mediastinum was not an impermeable 
barrier lietweeu the two sides of the tliorax; in every instance 
approximately equal amounts of serous effusion were present in 
hotli sides of the thorax, regardlc.ssor the side into which tlie grajih- 
ite liad been injected; (3) the inflammatory reaction seemed to 
grow in intensity up to the eighteenth or twentieth hour; but it 

• Re.Td b.v title iK'foro the Control i?<jeiety for Ciinieni Rese.Treh. Ciiie.'uro, 111., 
Noveiiil>er 20, 1001. 



LEMON, HIGGINS; ABSORPTION FROM PLEURAL CAVITY OF DOGS 847 

gradually receded and usually all effusion was absorbed by the 
fourth or fifth day. 

The pleural fluid, as has been described, had certain constant 
characteristics. It was made up of serum blackened by graphite 
and contained erythrocytes and leukocytes, as well as phago- 
cytes of the mononuclear variety. In the early experiments, some 
of the graphite was free within the fluid, but as time progressed 
and inflammation receded, the amount became reduced until all 
was included within phagocytes. The earliest phagocytic reaction 
was demonstrated by the polj^morphonuclear leukocytes. Later, 
there was a gradual increase in the number of nongranular mono- 
nuclear phagocytes which we have described as clasmatocytes. 

Certain difl’erences in behavior of the serous membranes were uni- 
formlj^ observed. It was significant that the visceral pleura took 
but small part in the inflammatory reaction. It was never as edema- 
tous or hyperemic as the parietal pleura, and although the visceral 
pleura was literally bathed in black fluid for a period of 4 or 5 days, 
yet the lymphatic channels of the visceral pleura were never seen 
and the lymph nodes at the hilum took a lesser part in the absorp- 
tion than those in other areas, especially the sternal and the tracheal 
lymph nodes. Nodes of the hilum in this contribution include the 
bronchopulmonary nodes together, with the superior and inferior 
tracheobronchial group. The gross and the microscopic examination 
of the lung failed to reveal any evidence that the injected material 
had passed tlirough the visceral pleura or that the lung contained 
any of the graphite. 

The reaction of the diaphragmatic pleura was essentially similar 
to that of the pleura covering the lungs. Areas of black coagulum 
were present here and there, but these were merely adherent and 
could be brushed off easily. In small isolated areas, however, 
the granules of graphite were contained in phagocytes that appar- 
ently had penetrated the pleural surffice and were packed within 
the serous membrane. There was no instance in which the diaphrag- 
matic lymph vessels were filled nor did lymph spaces betw een the 
muscle fibers contain graphite in any form. It was evident that 
the diaphragm is not an efficient drainage mechanism for the pleural 
space. The contrast between this and the behavior of the diaphragm 
with relation to drainage from the peritoneal space was striking.- 

In contrast to this sluggish or negative reaction of the diaphrag- 
matic and visceral layers of the pleura and the apparent lack of 
drainage from the pleural cavity through the lymph channels of the 
lung, the mediastinum and all its subdivisions as well as the regional 
lymph nodes related to it assumed the most remarkalfle signs of 
activity. In every instance, even in experiments lasting but 1 hour, 
the mediastinum liecame densely colored and the anterior media- 
stinum hung like a black curtain between the two sides of the thorax. 
There was a peculiar adhesive quality about the mediastinum that 
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seemed to attract the irritating material to itself. Almost invariably 
the mediastinum was not only thickened but formations of large 
exudati^'e masses were attached to it; these were firmly adherent to 
both sides of the mediastinum as well as to tlie pulmonary ligaments. 
When examined in the early stages they consisted largely of graphite- 
laden polymorphonuclear leukocytes, comparable to those appearing 
in the effusion. In the earlier observations fr^e graphite was identi- 
fied among the mesothelial cells of the mediastinum; er^dhrocytes 
were numerous, and evidence of phagocytosis was observed in tlie 
polymorphonuclear leukocytes as well as in the nongranular mono- 
nuclear phagocytes. In later stages changes in tlie mediastinal 
tissue .occurred much as in tlie parietal pleura. The cellular inflam- 
matory reactions such as hj-peremia and edema gradually dis- 
appeared and subsequent organization of the tissue occurred grad- 
ually. Capillary invasion took place, fibroblasts appeared in larger 
numbers with the result that neiv connective tissue invaded these 
exudative masses. The fibroblasts tliemselves were similar to those 
usually seen in the early constructive processes terminating in the 
formation of- fibrous tissue. The phagocytic nongranular mono- 
nuclear cells appeared to diange from round to elongated cells 
resembling fibroblasts. These retained the ingested graphite and 
it served to distinguish tliem from fibroblasts which appeared to lack 
the function of phagocytosis. 

Regardless of tlie time the animal was permitted to li^•e, the 
mediastinum remained black throughout life. In all of the experi- 
ments and in the many observations and dissections that were made, 
there ivas no evidence to show that actual lymphatic vessels were 
present in the anterior mediastinum or that tlie anterior medias- 
tinum assisted in the transference of fluid and particulate matter 
from the pleural space. There are man.v suggestive facts, however, 
which would lead to that conclusion and furtlicr work is being done 
in the hope that the role of the mediastinum as a transferring 
mechanism can be established. It seems probable that it occupies 
the same place in pleural absorption that tlie omentum does in 
peritoneal absorption.^ There is no question but that the media- 
stinum is a protective raechunism, absorbing large quantities of 
any irritating material which may be jiresent, retaining it as though 
it were included in a sponge and finally fixing it within itself by the 
production of connective tissue. 

In no single experiment were all of the lymphatic tracts com- 
pletely delineated, and the description that will follow is a inm- 
jiosite of all of tlie observations made in tlie separate exiierimcnts. 
A standard description is given, however, showing observations 
commonly encountered in an experiment of short duration. 

Typical Experiment. An animal was fed 75 cc. of butter and crcnin, 
stained v.-itli Sudan III, at 8.15 a.m. Si.xtecn cubic centimetors of gm]iliitc 
fusix'n.sion VAS immediately injected info the right side of the fliora.v .'tiul 
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necropsy was done at 11.15 a.m., exactly 3 hours after the beginning of 
the experiment. When the abdomen was opened the cistema chyli was 
distended with pink lymph and the lymphatic radicles of the mesentery 
were deep pink. The thoracic duct itself contained pink lymph and it 
could be traced to the lymphatic venous confluence; Lymphatics were 
not visible on the pleural surface of the diaphragm. This constant negative 
observation lends assurance to the belief that the diaphragmatic lymphatic 
system has to do only with the removal of peritoneal exudates. Examina- 
tion of the lymph nodes revealed that the retroperitoneal node, dorsal to 
each kidney, was densely black and the lymphatic tracts leading backward 
from the posterior wall of the thorax was readily seen passing beneath the 
lumbar attachment of the diaphragm into the retroperitoneal space, and 
leading directly to this node. Exceedingly small lymph vessels passed 
from the node into the cisterna chyli. A similar picture occurred on both 
the right and left sides. The nodes in relation to the spleen were also 
slightly dark, although there was a question whether this was actually 
due to pigment. It has been shown that in a certain percentage of dogs 
lymph vessels pass from the diaphragmatic pleura posteriorly’’ over the 
surface of the cardia to a lymph node in the hllum of the spleen. This is 
the only suggestion we have that the diaphragmatic pleura may have 
absorbed particulate material. No other lymphatic nodes in the abdomen 
were black. On opening the thorax, one is impressed by the fact that 
the dog has literally a single thoracic space and that generalized inflamma- 
tion occurs rapidly after the insertion of an irritant into the pleural ca-vity. 
Thirty cubic centimeters of a black serous effusion was removed from the 
right side and approximately an equal amount was taken from the left 
side. Smears made of the fluid contained many erythrocytes and leuko- 
cytes. Some free graphite was found and the polymorphonuclear cells 
had already phagocyi;osed many granules of pigment. There were rela- 
tively few monocytes, but they also contained large quantities of pigment, 
packed into large granules. The visceral pleura was entirely free of any 
e-vidence of inflammation and, although both lungs were bathed in this black 
serous effusion, there was no evidence that the visceral pleura had absorbed 
pigment. Even the nodes of the hilrnn of the lung -were not abnormally 
dark. The conclusion was clear that the lymphatics of the lung and visceral 
pleura have little, if anything, to do with the removal of such particulate 
material from the pleural space. The conclusion was also apparent that 
the material was picked up by the cells of the costal pleura, and the cells 
of the mediastinal pleura as well as by the pulmonary and the pericardial 
ligaiments. There seems to be no other explanation than that the pigment 
passed into these mesothelial structures and then entered their related 
lymphatic vessels and passed into the lymph nodes in the anterior and 
posterior mediastimun. 

On both sides th^ backward flow of lymph jnto the retroperitoneal space, 
dorsal to the kidney’^s, could be seen definitely. These lymph channels' 
arose in the dorsal costal pleura about the level of the tenth rib; on both 
sides,^ the forward lymph flow started in the interval between the ninth 
and tenth ribs. On the left side a single lymph vessel passed forward 
parallel to the sympathetic nerv^e trunk as far as the level of the third rib, 
where it dmded into two, one of which passed over the thoracic duct and 
the esophagus and entered a large and elongated densely’^ black lymphatic 
node along the esophagus. The larger branch continued forward, crossed 
the sympathetic nen'^e trunk and dmded into three branches, two of which 
passed into the upper pole of the same lymph node, and the third, forward 
over the dorsal anterior wall of the thorax. The upper of the two branches 
entering the node di\ided into two, the superior of which proceeded forward 
to enter into a second smaller lymph node. The efferent vessels from the 
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nodes were joined in their course toward the entrance into the thoracic 
duct by aiferent vessels from the sternal nodes winch ran parallel to the 
internal thoracic artery. The intercostal segmental hnnph vessels entering 
this longitudinal tract were not encountered in this experiment. 

On the right side of the thorax the pattern made bv the fonward-floning 
hmiph vessels was more intricate than on the left. Onlj' 2 vertebral Ijonph 
nodes were present, 1 in the eighth and 1 in the fourth interspace, and both 
lateral to the azygos vein, between it and the sjunpathetic trunk, A long 
collecting l 5 Tnph vessel received the segmental Ijunph vessels from the inter- 
spaces as tributaries, thus uniting these 2 nodes. Vessels from the third 
and fourth interspaces also were afferent to the upper of the 2 vertebral 
nodes from which efferent vessels formed a plexus on the surface of the 
trachea. (Fig. 1.) Their course upward was interrupted by several small 
tracheal lymph nodes. Finallj' the plexus united in 2 larger tracheal nodes 
lying opposite the head of the first rib. L 3 Tnph tracts from these nodes 
communicated with tracheal nodes on the opposite side; others united vith 
the Ij'inph vessels, passing upward tlxrough the mediastinum parallel to the 
internal thoracic artery and then proceeded to the venous confluence on 
the right. 

The backward course of the Ijmiphatics posterior to the ninth rib into 
the retroperitoneal space was readilj' made out. (Figs. 2, 3 and 4.) There 
was no question about the existence of these Ijnnph vessels; they could be 
seen just as well as ^'eins or arteries and could be traced throughout their 
course to the point at wliich the}' joined the superior pole of the lymph node. 
From this node the connection with the cisterna chyli was easily seen. By 
using a colored medium and injecting directly into the node, the cisterna 
as well as the thoracic duct was completely filled and the venous confluence 
was identified. By the same method, however, the afferent \'essels to 
this node were not injected, since the strength of their valves protected 
against a reverse flow and the vessels ruptured before the valves were over- 
come. 

The sternal Ijmiph nodes were densely black and the anterior mediastinum 
hung as a black curtain between the pleural spaces. Festoons of black 
exudative material hung from tlus central partition. Efferent channels 
from the sternal Ij'mph nodes passed onward parallel to the internal thoracic 
bloodvessels toward the Ijnnphatic venous confluences. On the left side 
they united either directly with the thoracic duct or indirectly after union 
with efferent vessels from the tracheal Ijnnph nodes and on the right they 
combined with efferent vessels from the tracheal h'lnph nodes and pa.'jsed 
to the right cem’cal Ixmiphatic confluence. 

Lymph Nodes of the Thorax of the Dog. On the basis of our study, 
the lymph nodes of the thorax in the dog may be divided into parietal 
lymph nodes associated with the drainage of the thoracic wall, and 
visceral lymph nodes associated with drainage of the thoracic 
viscera. 

Parietal Lymph Nodes. Tlicsc nodes fall into 3 group.s, the .sterna!, tiic 
vertebral and the diaphragmatic. 

A certain latitude of variability nun* alwaj’s be assumed in describing 
any portion of tlie hunpimtic system; this .«ame observation holds true 
concerning the sternal nodes. In all tlic animals wc ha\'e c.xamined tlicrc 
were 1 or 2 sternal lannph nodes on each side, immediately anterior to the 
border of the triangularis muscle at the level of tbe finst rib. In .'•omc :uu- 
mals. however, thi.s simple arrangement was replaced hy a chain of _ or 
.3 hVnph nodc.s, close to the sternum and approximately at file level of 



LEMON, HIGGINS : ABSORPTION FROM PLEURAL CAVITY OF DOGS S51 

the first and second ribs. Thej'’ were in all instances closely approximated 
to the internal thoracic bloodvessels. 

The vertebral nodes were very small and extremely variable in their 
arrangement. As a rule, these nodes were not identified; at other times, 
1 or 2 verj'- small nodes were found just lateral to the sympathetic trunk 
and usually in the interspaces between the heads of the ribs. Segmental 
nodes were not identified in each interspace, although when present the}'' 
received the drainage from the segmental intercostal lymph vessels. There 
was, however, a rather more segmental distribution on the right side, and 
it was not uncommon to find a node of varying size either above or below 
the entrance of the azj’^gos vein into the vena cava. In some animals 2 
nodes were present at this site, 1 above and 1 below the confluence of the 
azygos vein and vena cava. Occasionally very small lymph nodes were 
found lateral to the azygos vein in one or more of the interspaces as low as 
the eighth, but such segmental nodes were never seen below the eighth 
interspace. 

In most of the animals studied lymph nodes were not seen on the pleural 
surface of the diaphragm. In others a group of very small nodes was 
identified at the insertion of the phrenic nerve into the diaplnagm. Evi- 
dently they are less well developed in the dog than in primates. Scott and 
Beattie described 2 or 3 small nodes lying on the central tendon of the 
diaphragm and usually surrounding the inferior vena cava. They found 
these nodes constant in apes and in larger old-world monkeys, but fre- 
quently absent in smaller monkeys. In South American monkeys they 
are variable or absent in the smaller members of the group. 

Visceral Lymph Nodes. The visceral nodes may be divided into 4 
groups: mediastinal, pulmonary, tracheobronchial and tracheal. We 
shall not describe the pulmonary lymph nodes because they appear to 
play a small part in the removal of particulate matter or fluids from the 
pleural space. Scott and Beattie distinguished between the mediastinal and 
the tracheobronchial nodes, and remarked that it was common in patho- 
logic literature to confuse these nodes. They felt that the nodes are 
often called mediastinal when they should be called tracheobronchial: 
“The 2 groups are distinct and can be readily differentiated by the fact 
that the tracheobronchial group is always pigmented with carbon particles 
in animals living in city atmosphere wliile the mediastinal glands remain 
clean.” 

The mediastinal nodes comprise 3 or 4 small nodules which lie either 
ventral to the superior vena cava, or between the veins and the trachea. 
-Usually the}'^ are very small and in our experience were not at all constant. 
The tracheobronchial nodes (Fig. 5) were in the superior and inferior 
angles formed by the division of the trachea and were fairly large. In our 
observations the tracheal nodes were variable in number and in position. 
There were 3 or 4, however, on the right side, that were fairly large and 
quite constant in position. One was cephalad to the confluence of the 
azygos vein with the vena cava, another was at the origin of the vena cava 
at the point of confluence of the large innominate veins and a third was 
lateral to the jugular vein in the first interspace. To the right of the vena 
cava the right surface of the trachea was visible, and on it there was fre- 
quently a group of small Ijunph nodes. 

On the left side the arrangement of the nodes was similar but they were 
invariably smaller. A communication of the two sides between the 2 trach- 
eal groups was observed by way of small Ijanphatic channels. The most 
common arrangement on the left side consisted of 1 node immediately alcove 
the arch of the aorta and 1 above and 1 below the origin of the internal 
thoracic arteiy. ' 
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L^phatic Vessels of the Thorax' of the Dog. These may be con- 
veniently divided into two systems draining tlie right and the left 
sides. On both sides, the subdivision may furtlier be carried into 
dorsal and ventral. The dorsal division may again be divided into 
an upper and' lower subdivision. 

■^^Tien the graphite Avas introduced into the thoracic caA'ity, it 
soon became adherent to the parietal or costal pleura and usually 
was indefinitely distributed beneath the pleural surface. The pleura 
had a smoky appearance, and although the disti'ibution was indefin- 
ite, yet in the main the discoloration occurred in parallel lines above 
and below tlie margin of tlie ribs. This characteristic distribution 
was present tliroughout the extent of both the dorsal and tlie ventral 
portions of the costal pleura. 

Dorsal Distributioii. Dorsally the distribution of the upper Ijonphatic 
vessels had a fairlj- characteristic pattern, but had certain distinct differ- 
ences on the two sides. On the right from the eighth interspace to the 
fourth interspace the segmental ^TOphatic radicles passed into a collecting 
vessel which continued forward to the lymph nodes thathaA'e been described 
in relation to the azygos vein. (Fig. 1.) Then afferent channels passed 
upward, forming a plexus over the right x’-entral surface of the trachea to 
the upper tracheal nodes ivhen the drainage continued to the right venous 
confluence. The efferent I'essels from the tracheal nodes were joined bj' 
efferent tracts from the sternal ijonph nodes and entered the cervical 
IjTnph duct at its jugular confluence. The usual drainage encountered 
above the tliird interspace formed a pattern which was less segmental. 
The collecting radicles passed forward and entered directly into 1 of the 
2 upper tracheal lymph nodes. In only 1 instance, however, the radicles 
from this region coursed doviiward to join Avith the collecting trunk, that 
had passed forv'ard from the eighth interspace; usuallj' the flow in the 
A'essels of the upper interspaces was upward to the two upper tracheal 
JjTnph nodes. 

The arrangement of the collecting A-essels at the upper diA-ision of the 
dorsal costal pleura on the left side was less complicated and usually con- 
sisted of a single vessel arising in the eighth or ninth interspace. This 
unpaired Ijinph A'essel passed forward lateral to the sjunpathctic trunk 
until it reached the IcA-el of the third rib, AAlicn it inclined toward the 
median line, crossed to the esophagus and broke up into a ple.vus of varjdng 
patterns. It finally entered the bmiph nodes on the esophagus previously 
described and then coursed forward and to the left, to join the efferent 
vessels from the sternal nodes. The lymph drainage from the sternum, 
mediastinum and costal pleura united AAith the thoracic duct just before it 
reached its confluence AAoth the A-ein. IVith one exception,^ segmentaUnter- 
costal branches ne\'cr entered the thoracic duct. This description is 
someAvhat different from that of Scott and Beattie, but their work Avas 
done on primates including the chimpanzee and the monkey (hlacacus 
rhesus). , , 

The drainage system of the loAver dorsal costal pleura on both sides Avas 
formed by a number of small A-esscls AA'hich coursed downward, receiA-ing 
lymphatic radicles from the tenth, elcA'cnth and tAA’clfth interspaces. 
(Fig. 2.) These Avere usually arranged in groups of 3 or 4 A-esscls Avhich 
passed dorsal to the pars lumbalis of the diaphragm to a l\-mph node m 
the rctrojwritoneal space just aboA-e the upper pole of the Iddney. Tins 
node in tuni, Avas connected by Ij-mphatic A-cssels to the cistenia chyh. 



LEMON, HIGGINS : ABSORPTION FROM PLEURAL’ CAVITY OF DOGS 853 



Fig. 1. — Distribution of lymph nodes and segmental lymphatics, the collecting 
l>"mphatic vessel and the lymph nodes and plexus of Ij-mphafics in relation to the 
trachea. 
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If the diapliragm on the right side vas stripped of its attachment and 
the liver and the kidney were retracted to the left, as in Fig, 2, the vessels 
could be traced in their entire course from the lower interspaces backward 
to the retroperitoneal space to the 13 'mph node and then to the cistenia 
chj’li. In a few instances tliis plexus from the thorax emptied directlj’ into 
the cisterna before it passed tlirough the node, but this arrangement was 
unusual. (Fig. 2.) 



Fig. t !. — The backward course of the lymphatics, po.stcrior to the ninth rib into 
the retroperitoneal space. Tlie vessels unite in n plexus before tliey enter the retro- 
iwritoncal lymph node dors.al to the kidney. From it efferent ve.ssels enter tlic 
cisterna chyli. 


Ventral Distribution, ^'cntrall}', small hanph ve.ssels were disclosed 
beneath the transverse thoracic imiscles clo.se to tlie juncture of tiie rilis 
with the costal cartilages. Thc.se were followed di.stally along the anterior 
and po.stcrior margins of the ribs and appear to have the stime di.strihiition 
as the indefinite infiltration, dc.scrihed for the pleura. Thc.se channels 
acted :is collecting ve.s.«els for each interspace. Tiic.v p.a.s.sctl mcsiaily and 
anteriorly somewhat parallel t<t the ribs, usually with a single vc.ssol both 
aliovo and below the margins of tlic rib, and finally beneath the transven-e 
thoracic muscle they imited to form an intricate lyinjilmtic plexu.s. (I'ig. 0.) 
Tlie jilexus was alway.s lateral to the internal thoracic hloodve.ssels. It w.as 



Fig. 3. — Gland dorsal to kidneys. The white gland was removed the day previous 
to intrapleural injection of particulate matter; absence of any pigment is shown. 
(X 200.) 



Fig. 4.— Gland dorsal to kidneys. The black gland was removed 12 hours after 
intrapleural injection of graphite suspension. The black gland shows the presence 
of large amount of pigment. 
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not connected witli the lymphatic ])lexus which carried absorbed materials 
from tlie peritoneal cavity, but was a distinct plexus and was employed only 
in the drainage of the ventral parietal pleura. These collecting vessels, 
comprising the sternal plexus, passed into the sternal lymph node whicli 
was situated anterior to the internal, thoracic bloodvessels, approximately 
opposite the third costal cartilages. Anterior to this rib the lymphatics 
of the interspaces and of the pleura covering the operculum emptied into 
the anterior of the 2 sternal lymph nodes opposite to or above the first rib. 
On the right side this arrangement was usually more easily seen and the 
vessels were larger than those on the left side. The ple.xus, too, was always 
more complicated. 



Fig. 5. — The position of the superior and inferior tracheoiironchial lymph nodes 
and their relationship to the drainage system of the upper portion of the posterior 
costal pleura of the right side. 

Microscopic Appearance of the Liver, Spleen and Lymph Nodes. In 
the pleural effusions that formed follotving an injection, free particulate 
matter was always present if only short periods elapsed between injection 
and exploration. This was true in experiments of five hours’ duration, and 
in 1 experiment of IS hours’ duration. The sternal and the tracheal lymph 
nodes were always densely black vdthin 1 hour. The retroperitoneal npde, 
in relation to the kidney, became black usually within the second hour. It 
was obvious, then, that the lymph drainage occurred prompt!}" and that 
free particulate matter was distributed into the lymph nodes together with 
that contained -within the phagocytic cells both of -the polymorphonuclear 
and the monocytic types. Furthermore, it appeared that the material 
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absorbed and transfeired tlirougb the Ijampbatics reached the thoracic duct 
or the right lymphatic duct and emptied into the venous circulation 'within 
a period of approximately 1 hour; it thus became possible for such par- 
ticulate material to reach the s5’stemic circulation and to appear in the 
liver, spleen and bone marrow uitliin a relatively short time after injection. 
On examination, grossly, of a large number of livers and spleens, there was 
no evidence of discoloration from pigment. On microscopic section, how- 
ever, two characteristic reactions were manifest. In those examined 



Fig, 0, — The lympliatio drainaco system of the anterior eostal pleura. It con- 
sists of ECfcmcntnl vessels unitinE in a complicated plexus of vessels beneath the 
transverse thonicic muscles. The plexus is lateral to the internal thoracic vessels 
and independent of the plexus of bmphatics concerned with the dminapo of the 
peritoneal carity. The intemunpUnR of the lymph from the two drainape sj’stcms 
takes place in the stomal nodes. 


within 2 to 3 hours of the_ injection, the Kupfler cells were swollen to 
Ecvt^ral times their original size, and they encroached on the lumen of the 
sinusoids, or desquamated into the lumen. This appearance always pre- 
ceded the recognition of p.articulate matter within them. It would appear 
that the irritating action of the intrapleural injecrion was manifest fol- 
lowing absorption and that irritation was induced witlun the liver pre- 
parator}' to the phagocytic activity by the Kupffer cells. Particulate 
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matter, however, was never encountered free in the hepatic sinusoids. It 
was evident that the liver contained a larger amount of the absorbed 
material than did the spleen. Here again, however, when present it was 
contained within the reticular cells of the splenic sinuses. The blood spaces 
did not contain free pigment and phagocytic cells containing pigment free 
within the sinuses were not encountered. 

In the sternal and the tracheal nodes, or in any of the nodes in the path 
of drainage from the thorax, a similar picture was invariably seen. If the 
experiment had lasted more than 2 or 3 hours the picture varied somewhat, 
but generally the grapliite was distributed tlrroughout the entire node. 
Often_ the lymph follicles, immediately beneath the capsule, contained 
grapliite wliich was always included within large nongranular mononuclear 
phagocytic cells. Occasionally graphite was seen free in the Ijmph sinuses 
or often in large mononuclear cells which had either entered the node from 
the draining Isrniph channels or had desquamated from the reticular syncyt- 
ium. The dense blackening of the lymph node was due to the marked 
phagocytic actiidty of the littoral cells lining the l 3 mphoid sinuses. They 
were often literally packed with free graphite material. There was no 
evidence of circulating granules or of phagocytosis among the cells of the 
blood stream -witlrin the Ijmph nodes, and thus it seemed obvious that the 
distribution within the nodes was truly drainage through the lymphatic 
system. 

Summary. Experiments, in which a graphite preparation was 
injected into the pleural space of dogs, produced an inflammation 
and delineation of lymphatic vessels solely by the natural method 
of absorption and drainage. This provides a means for the study of 
the functional lymphatic system of the dog’s thorax and therefore 
includes the lymph nodes and tlie afferent and efferent lymph 
vessels in their normal position and usual distribution. 

The lymph nodes in the thorax of the dog arrange themselves 
naturally into two main groups: parietal and visceral. The parietal 
group comprises the sternal, the vertebral and the diaphragmatic 
nodes; the visceral group includes the mediastinal, pulmonary, 
tracheobronchial and tracheal nodes. 

Of the parietal lymph nodes, those of the sternal group, which lie 
at the level of the first and second interspace and receive the lymph 
drainage from the peritoneum, as well as from portions of the costal 
pleura, are the most constant in number, size, and position. The 
vertebral nodes are fairly inconstant in dogs. When present they 
lie on tlie intercostal muscles beneath the costal pleura just lateral 
to tlie thoracic sympatlietic nerve chain. We have never identified 
a completely segmental distribution of vertebral lymph nodes in 
dogs. They are usually more commonly found on tlie right side 
than on the left. Diaphragmatic nodes are perhaps more rarely 
encountered than vertebral nodes. When present they lie on the 
tendon or near the insertion of the phrenic nerve into the muscle. 

Of the visceral group of lymph nodes the mediastinal are perhaps 
tlie most inconstant. They comprise a group of three or four small 
nodes which lie ordinarilj’’ between the vena cava and tlie trachea. 
The lymph nodes of tlie tracheobronchial group are invariablj^ 
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■■ constant in size and nsnally in number. They lie in the .snjierior 
and inferior angle of the tracheal bifurcation. Tlie extent and dis- 
tribution of the tracheal nodes are exceedingly variable. They vary 
in number from three to six and lie along the'tracliea from the junc- 
ture of the azygos vein and vena cava to the level of the first inter- 
space. . 

The Innph drainage associated ivith these nodes may be grouped 
into six routes, two of which conduct lymph caudad and four 
cephalad. The line of cleai’age. so called because it represents the 
level on the dorsal wall of the thorax from which lymph flows 
cephalad and caudad, is at tiie level of the eighth or ninth inter- 
space. From this level, on both right and left sides, lymph vessels 
pass caudad, and empty into a large lymph node which lies dorsal 
to the anterior pole of each kidney. Efferent vessels from these 
nodes lead directly into the cisterna chyli. The cephalad lymph 
drainage from this cleavage plane along the dorsal median line is 
less easily demonstrated than the caudad one. Intercostal seg- 
mental collateral vessels are not constant, although far more nearly 
so on the right than on the left side. On the right the collecting 
channels empty into the caudad tracheal group of nodes; on the 
left, into the mediastinal group of nodes. 

On each side of the sternum the lymphatic drainage system from 
the ventral jileura comprises a series of segmental channels which 
converge to form an extensive plexus lateral to the internal thoracic 
bloodvessels beneath the transverse thoracic muscle. This ple.xus 
is lateral to the one which carries lymph from the diaphragm to. the 
sternal nodes. Both pleural and abdominal lymph draining the 
plexus, empty into the sternal group of nodes at the level of the 
first and second interspaces. In the course of the lymphatic vessels 
through both the anterior and the posterior mediastinum communi- 
cating lymi)h channels permit the interchange of lymph from the 
two sides of the thorax. The terminal efferent vessels from the 
sternal and the tracheal nodes usually become confluent and togetiier 
join the thoracic duct or the right lymphatic duct proximal to the 
lymphatic venous confluence. 
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A Tkxt-book of Pathology. By William Boyd, M.D., M.R.C.P. (Ed.), 
F.R.C.P. (Bond.), Dipl. Psych., F.R.C.S., Professor of Pathology in the 
University of Manitoba; Pathologist to the Winnipeg General Hospital. 
Pp. 946; 287 engravings and a colored plate. Philadelphia; Lea & 
Febiger, 1932. Price, SIO.OO. 

This book is avowedly a textbook for undergraduate and postgraduate 
students, not a reference book for professional pathologists, and the author 
has intended to limit himself to treating of the fundamentals. Notwith- 
standing this avowal, many of the very newest notions are discussed, .espe- 
cially those which seem to the author to add to our knowledge of functional 
pathology. His stress on the functional aspects and his short resumes of 
clinical symptoms aid the student in correlating the various preclinical 
branches of medicine with each other and in correlating the pathological 
Math the clinical aspects of disease. In doing this the author in no way 
detracts interest from the morphological details. He says, “morbid anat- 
omy is not dead and never has been, except in the hands of those whose 
dull minds would take the breath of life from the most vital subject,” and 
the present volume bears witness to the truth of that statement because 
the author’s vivid imaginative style of writing gives color and emphasis of 
details, and his personal enthusiasm for his subject must prove infectious 
to many a listless student. In fact, this book is felt to be a very emphatic 
and personal expression. 

The Reviewer does not agree ■vvith some of the author’s convictions about 
certain perplexing points in the etiologj’' and pathogenesis of various con- 
ditions, or with his apparent reliance on certain recent experiments, or with 
some of his philosophical persuasions; but these personal points of view are 
alwa3’’s interesting and may be differentiated from the statement of proved 
facts. The author may seem too dogmatic on points that some would con- 
sider debatable, but as the book is intended for students he doubtless 
prefers to run the risk of erring in this respect, rather than to confuse the 
student with hair-splitting of minor details, between which the more experi- 
enced reader should be able to discriminate. 

The sections devoted to special pathology (about two-thirds of the book) 
are much less detailed than the author’s treatment of the same subjects in 
his “Pathology of Internal Diseases.” The illustrations are largelj’- photo- 
micrographs, many being the same as in the other work, are well selected 
and technically excellent. More references are to British literature than 
is usual in American textbooks. I. Z. 


Diabetes in Childhood and Adolescence. By Priscilla White, M.D., 
Phj'^sician at the New England Deaconess Hospital, Boston. With a 
Foreword by Elliott P. .Joslin, M.D., Clinical Professor of Medicine, 
Harvard Medical School; Consulting Plij’^sician, Boston City Hospital. 
Pp. 230; 2.5 illustrations and 1 colored plate. Philadelphia; I^ea & 
Febiger, 1932. Price, 83.75. 

The story of the diabetic child is one of the bright pages of modern 
medicine. In the pre-insulin era the life expectancy of the diabetic child 
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was 2 years at most. With insulin, 76 children in Dr. Joslin’s series have 
lived 10 years or more. Furthermore, the experience vdth the diabetes of 
childhood is helping to solve some of the important problems of the disease 
in adults, notably ai^riosclerosis. Dr. White, who has been in contact 
with Dr. Joslin’s Clinic since before the introduction of insulin, has presented 
in a clear and interesting manner all the details of the management of the 
j'outhful diabetic through childhood and adolescence into adult j-eam. 
She has adduced coniincing eiidence on the hereditary factor in the dis- 
ease. The book is a-worthy addition to the others which have come from 
the Joslin Clinic and it should be in the hands of every practitioner of 
medicine. R. K, 


Infections op the Kjdney. By Meredith F. Campbell, M.D., F.A.C.S., 
Attending Urologist, Babies Hospital, New York Nursery and Cliild’s 
Hospital; Assistant Visiting Urologic Surgeon, Belleme Hospital, New 
York. Pp. 343; 40 illustrations. New York: Harper & Bros., 1931. 
Price, S3.00. 


This is another of Harper’s Medical Monographs, a series of convenient 
pocket-size works for practitioners. The present volume is quite up to the 
high standard of excellence set b}-- the volumes which have so far appeared. 
Not intended as a reference book, the material has been presented con- 
cisely, without bibliograph)' and with the practical interest of the reader 
constantly in view. The chapters on anatom}' and physiolog}', on methods 
of examination, on perinephritic abscess and on renal infection in infancy 
and clxildhood should be particularly helpful. The author has unfortun- 
ately failed to include the urea clearance test in the discussion of kidney 
function testing. R. K. 


Asthma ..vnd Hay Fever in Theory and Pr.\ctice. In three parts. 
Part L Hypersomtiveiiess, Anaphylaxis, Allergy. By Arthur F. Coca, 
hl.D., Professor of Immunolog}', Cornell University Medical College. 
Pari II. Asilma. By Matthew Walzer, M.D., Instructor in Applied 
Immunolog}', Cornell University Medical College. Part III. Hay Fever. 
By August A. Thommen, M.D., Lecturer in Medicine, University and 
Belleime Hospital Medical College. Pp. S51; 95 illustrations and 7 
charts. Springfield, 111.: Charles C Thomas, 1931. Price, S8.50. 

From the standpoint of the student of the phenomena of h}'persensitive- 
ncss, this is beyond doubt the best book wliich has appeared on the subject. 
All three authom bring to their task a thorough knowledge of, and long 
experience with, the subject. They have spared no pains in setting forth 
every phase of the subject in the greatest detail. They have surveyed and 
judiciously culled an extensive literature (over 2000 references). The result 
is a voliunc that is truly encyclopedic in its scope. Those working in the 
field of .-Vilergy cannot afford to be without it. The e.\'ccllent arrangements 
of the material and a well-prepared and extensive index make the informa- 
tion easily av.ai!able to the student and practitioner, so that those not 
especially’ concerned with this field need not fear being bogged down by 
unnecessary detail. After these superlatives the Reviewer nill be jiardoncd 
if he point's out that Dr. Walzer seems at times to tilt rather quixoticall.v 
against bronchospasrn as a factor in the mechanism of bronchial asthma, 
and that Dr. Coca seems to have adopted a somewhat kindlier view than 
formerly toward the cutaneous method of testing. He even finds that 



baton: prohibiting minds 


861 


^yith a speciallj'' concentrated house-dust extract it is possible for the first 
time to get positive reactions by the scratch method— we have been doing 
so to our own satisfaction with a 14 per cent alcoholic extract for the past 
11 years. But these are quibbles. The fact remains : this is the number One 
book in allergy.- R. K. 


Recent Advances in Allergy, By George W. Brat, M.B., Ch.M. 
(Sydney), Asthma Research Scholar, The Hospital for Sick Children, 
London. With Foreword by Arthur F. Hurst, M.A,, M.D. (Oxon.), 
F.R.C.P., Senior Physician, Guy’s Hospital; Chairman Medical Advisory 
Committee, Asthma Research Coimcil of Great Britain. Pp. 432; 98 
illustrations, including 4 colored plates. Philadelphia: P. Blakiston’s 
Son & Co., Inc., 1931. Price, 83.50. 

But merely a review of recent literature as its title would suggest, this 
book is a well-rounded treatise on allergy. It is the first European book, 
certainly the first from the British Isles, which is in accord with the views 
on allergy which are current in this country. The author has also drawn 
on his own observations in a large number of asthmatic children. The only 
disadvantage of the book from an American standpoint is its lack of surveys 
of plant and pollen distribution. R. K. 


Quantitative Clinical Chemistry. Vol. II, Methods. By John P. 
Peters, M.D., M.A., Professor of Internal Medicine, Yale University 
School of Medicine, and Donald D. Van Slyke, Ph.D., Sc.D., Member 
of The Rockefeller Institute for Medical Research. Pp. 957 ; 95 illustra- 
tions. Baltimore: The Williams & Wilkins Company, 1932. Price, 
810.00. 

This second part of tliis important work deals with descriptions of the 
various laboratory procedures concerned with substances studied in clinical 
diagnosis and therapy (For Review of Part I on Interpretations, see Am. J. 
Med. Sci., 1931, 182 , 275). In general the authors have presented as 
far as possible gravimetric, titrimetric, colorimetric, and gasometric methods 
with macro and micro forms, for the numerous substances to be tested. 
Furthermore they have prefaced each chapter with a discussion of the prin- 
ciples on which the methods are based. The details of Procedure have been 
printed in black face type, greatly adding to convenience of use. The 32 
chapters cover such a breadth of material that space forbids any attempt 
at detailed description; the excellence of the treatment of the material 
renders any attempt at critical analysis both superfluous and presumptuous. 
One can safely say that clinical chemistry will have to make radical changes 
indeed before these two volumes cease to be indispensable to the student, 
the clinician and the laboratory worker. E. K. 


Prohibiting Minds. By Stewart Paton, M.D., Lecturer on Psychiatry, 

Jolms Hopkins University, Baltimore. Pp. 198. New York; Paul B. 

Hoeber, Inc., 1932. Price, 82.00. 

A SCIENTIFIC and experienced student of human behavior here shrewdly 
analyzes the various factors that have led to our present "waves of pro- 
hibiting mania.” Today’s squandered supplies of nervous energy, together 
with the reluctant recollections of foolish performances by lioth individuals 
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and masses, and unwillingness to profit from past mistakes and adapt to 
present conditions— such forces impel “these feelers, not thinkers” to hate 
and to try to prohibit anything that runs contrary to their own restricted 
activities. Such thoughts furnish the author with the material for the 
first half of his book. Occasional remarks such as “At least three-fourths 
of the ]»pulation of the United States are, have been or will be subjects 
of emotional disorders of sufficient intensity to attract public attention” 
indicate the gravity of tiie subject dealt witli. The three chief e.Namples of 
prohibitionism that he discusses are the attempts to regulate tlie affairs of 
the Prussian state, Russian communism and the liquor traffic in this 
country— all failures wiiich drag other evils in their train. 

In tiie last constructive half of the book tlie author offers his remedies, 
based on deliberate sustained efforts to “learn to use his mind to help Inm 
live more rationally.” The acquisition of mote self-control and adapta- 
bility will lead to a restored confidence in ability to meet our problems 
with -a corresponding diminution in the prohibiting mania. A thoughtful 
rea'ding of this penetrating essay is earnestly recommended to those in all 
walks of life. E. K. 


ilENTAL IIealers— AIesmer, Eddy and Freud. By Stefan Zweig. 

Pp. 363. New’ York: The Viking Press, 1932. Price, ,S3.50. 

This distinguished illustrator and critic of human tj’pcs has here engaged 
to “portray ideas as embodied in certain human lives” identified wntli bold 
departures in mental healing, hlesmer, disco^’erer of the principle of 
suggestion as strengthening the will-to-health, though he never thoroughly 
understood his own discovery; Mrs. Eddy, charming away pain and sick- 
ness by an ecstasy of faith; and Freud, removing liidden mental conflicts 
by bringing them into the field of consciousness bj- the method of psycho- 
analysis— these three the author without intended partisanship presents 
as types that have brouglit healing to main' thousands. Most ajijiropriate, 
therefore, is his ciuotation from Paul Valery; “The world becomes of 
value only through extremes but it e.xists only thanks to mediocrity.” 

Fortunately, for the interest of the tale, it was not jiossiblc to maintain 
the neutral jiosition that the author aimed at. Mesmer is convincingly 
presented as a maligned philanthropist, the first of the new psychologists 
in advance of his time, suffering through the ancient and “inexorable 
commandment that firstlings shall be sacrificed.” The account of Mrs. 
Eddy, lying hctw'een Miss Wilbur’s “rose-colored biography” and Miss 
Milminc’s now almost unprocurable detraction, should share with Dakin’s 
“Mrs. Eddy” as an impartial evaluation of the numerous shortcomings yet 
invincible strength of a woman of genius who carved a position for herself 
equal in power to Queen Eli::abcth or Catherine the Great. For Freud, the 
author becomes frankly partisan, regarding him as the first to have the 
insight, sincerity and courage to depart from the ostrich policy of nineteenth 
century morality of hiding sexual topics that would not down. 

But, while granting the value accniing from Mrs. Eddy's extreme.s, the 
author is un.^paring of her weakncs.«es and errors; in the ca.se of Freud he 
is so in symiuathy with the method of relieving siqipressed impulse.s by 
rai.sing them to the field of consciousnes:s that he overlooks tJic Freudian 
exaggerations nf Q’idipu.s, narcissistic, castration and other sexual com- 
])lexes that so mutilate Freud's floctrine and alienate supiwrters. I’A'ploration 
of the “unconscious," no longer the “unknowabio,” is recognized as Freud’s 
“suiwcinc .act f>f genius." wliieh is regarded ns altering all the standards 
of our mental ilynamics. and as a creation ranking in imjywtance in the 
story of human knowledge with (ho.se of Cojjcriiicus and Kant. Perhap.s 
fron'i the exuberance of its partisanship, the exjwsition of Fnnulism is thc 
least convincing of the three. I'-" 
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Biochemistry in Internal Medicine. By Max Trumrer, Ph.D., 
Clinical Chemist and Toxicologist, Jefferson Medical College and Hospi- 
tal, and Abrahaai Cantarow, M.D., Instructor in Medicine, Jefferson 
Medical College. With a Foreword by' Elmer H. Funk, M.D., Suther- 
land hi. Prevost Professor of Therapeutics at Jefferson hledical College. 
Pp. 454; 11 illustrations. Philadelphia; W. B. Saunders Company, 
1932. Price, S5.50. 

“It should be emphasized, that the clinical value of biochemical data 
depends, first, upon the accuracy of the methods and skillful technique in 
the laboratory and, second, upon the rational clinical interpretation of the 
laboratory findings at the bedside. The practising physician is not, as a rule, 
interested in the first, but he should be well informed regarding the clinical 
interpretations. This book will serve as a guide. It is generally recognized 
that considerable skill is required of the physician in the use of laboratory 
aids to diagnosis and in their proper interpretation in relation to clinical 
phenomena.” “The advancement of our knowledge of the biochemical 
changes in health and in disease has been most rapid and many of the con- 
ceptions of a few j^ears ago have been completely changed or modified. 
This book will serve to acquaint the practitioner with the recent advances, 
many of which are to be found only in special monographs and textbooks.” 
(Quoted from Dr. Funk’s Foreword.) 


Man and Microbes (A Century op Progress Series). By Stanhope 
Bayne-Jones, M.D., Professor of Bacteriology, School of Medicine 
and Dentistry, University of Rochester. Pp. 128; 17 illustrations. 
Baltimore; The Williams & Wilkins Company, 1932. Price, SI .00. 

The Century of Progress Series is the outcome of the efforts of the 
Advisory Committee of the National Research Council to aid the Century 
of Progress International Exposition in recording as well as depicting the 
last hundred years of intellectual activity. Here the story of microbes is 
told in a simple j’^et accurate manner, in their relation not. only to human 
disease but to agriculture, industry and diseases of animals, plants and 
insects. Though written primarily for the general reader, it affords not a 
little that mil be new to the average medical reader. 

E.K. 


Intracranial Tumors. By Harvey Cushing, Professor of Surgery, 
Harvard Medical School; Surgeon-in-Chief, Peter Bent Brigham Hos- 
pital, Boston. Pp. 150; 111 illustrations. Springfield, 111.; Charles C 
Thomas, 1932. Price, $5.00. 

This stands as a remarkable record of achievement on the part of one who 
has grown up with neurosurgery and who has directed its development in 
many ways. From the surgical standpoint the results recorded will be hard 
for succeeding generations of neurosurgeons to equal, though the author 
asserts that they will be even better as time goes on. One of its most striking 
portions has to do mth the separation of the gliomas into orderly groups, 
each with their specific characteristics and each with their own method of 
reaction. Tliis has greatlj*^ reduced the mortality in these invasive tumors. 
Even in the very malignant multiform spongioblastomas the mortality in the 
last 50 cases has been only 11.6 per cent. At the other extreme is the record 
of benign astrocytomas mth a case mortality of 4.2 per cent and an operative 
mortality of 3.5 per cent. 
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The iiionograpJi comprises a study of the glioma, pituitary adenomas 
meningiomas (to which term the author still clings) , acoustic tumors, congen- 
ital tumors (cramophar 3 ’ngiomas, cholesteatomas, teratomas, chordomas), 
metestatic and invasive tumors, ^anulomas, bloodvessel tumors, primary 
sarcomas, papillomas of the choroid plexus, and miscellaneous tumors. It 
is well illustrated and planned. It is a book which should be in the hands 
of every phj^sician regardless of speciality, but it \vill be most interesting 
to the neurologist and neurosurgeon. The general practitioner should 
know it in order to realise the possibilities which neurosurger}' offers. 

B. A. 


The White House Conference Publications on Child Health and 
Protection. New York: The Centurj' Company, 1932. Growth and 
Development of the Child: Part III. Nntrilion. Eeport of the Com- 
mittee on Growth and Development, ICennbth D. Blackfan, M,D., 
Chairman. Pp. 532; various tables and charts. Price, S4.00. 

“Nutrition implies ‘ a study of the food substances and of the biochemical 
processes which utilize them.’ This book, therefore, contains both an 
analysis of tlie components of diet and an account of the intricate chemistry 
of the bodj'. The topics of discussion range from an appraisal of the 
national food supplj' to the feeding habits of children and the psychologic 
facts in nutrition.” 

Obstetric Education. Iteport of the Subcommittee on Obstetric Teacliing 
and Education, Fred Lkuan Adair, M.D., Chairman. Pp. 302; various 
tables and charts. Price, S3.00. 

“Recommendations are offered to improve obstetric practice and to lower 
the present high maternity death rate in the United States. Conscious that 
the high maternal mortality rate is a reflection on the training and education 
of those who are charged witli furnishing maternity care, the Subcommittee 
made an appraisal of : The training of physicians for obstetric practice, 
including undergraduate training and subsequent or graduate education, 
the obstetric education of nurses and nursing attendants; the history, 
status abroad and status in this countrj', education and training of mid- 
wives; the obstetric education of the laitj" and of social workers.” 


The Wisdom of the Body. Bj’ W.ylter B. Ca.n.vo.v, M.D., Sc.D., LL.D., 

George Higgiuson Professor of Phj'siologj', Harvard Medical School. Pp. 

312; 41 illustrations. New York: W. W. Norton & Co., Inc., 1932. 

Price, S3.50. 

The author’s inijiortant e.viieriments on the physical effects of the emo- 
tions and on the internal balancing adjustments in the body have for 
j'cars been appreciated bi' the medical profession, as they hai'c appeared 
from time to time in medical journals. This comprehensive stetement, 
the first book that he has published since “Traumatic Shock,” in 1923, not 
only will serve ns a useful reference and summarj’ for the profession, but 
should prove interesting and \-aluable to a ivider circle of readers ivho are 
glad to get accurate information from a recognized authority on matters 
that have a wide human application. "The Wisdom of the Body,” a title 
taken from Starling's Harveian 0\-ation, deals with the wonderful adjust- 
ments that have arisen in mammals, wherebj' tlie "c.xtraordinarily unstable 
material” of which our bodies are made is coordinated by the two braiichc.s 
of the nervou-; svstem and a few other mechanisms into a stable unit eaji.'ible 
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of remarkably quick, accurate and efficient adaptations. This relatively 
constant but dynamic condition, to ■which the author has given the name, 
homeostasis, is here explored and explained in terms understandable to 
anyone possessing the simplest familiarity -with scientific terms. The 
epilogue, on Biological and Social Homeostasis, should especially appeal 
to the pliilosophically minded. Its inferences, if they could be> -widely 
comprehended by our publicists, would be of incalculable value in aiding 
the social organism to maintain a constancy of existence and in steering it 
safely through the reefs of our present-day difficulties and anxieties. 

E.K. 


Neoplasms of Domesticated Animals. (Mayo Clinic Monograph.) By 
William H. Feldman, D.V.M., M.S., Di-vision of Experimental Surgery 
and Pathology, The Mayo Foundation. With a Foreword by Chaeles 
H. Mayo, M.D. Pp. 410; 193 illustrations. Philadelphia; W. B. 
Saunders Company, 1932. Price, S6.00. 

This book presents extensive observations on tumors in domesticated 
animals together -with an adequate re-view of the literature. Theories of 
etiology, including experimental studies; classification, nomenclature, inci- 
dence and general characteristics of animal neoplasms are discussed in the 
opening chapters. Folio-wing this are sections on mesodermal new gro^hs, 
including those of blood-cell-forming tissues; melanotic and epithelial 
tumors; the transmissible Ijunphosarcoma of dogs; experimental studies, and 
a final chapter on preservation of tissue. This treatise should be of special 
value in courses on veterinary patholopr, and should appeal to aU students 
of neoplastic diseases. Of particular interest are the discussions of tumor 
incidence in certain species of animals and the apparent suceptibility of 
various breeds to certain type of tumors. H. R. 


Pathology foe N-ueses. By Eugene C. Piette', M.D.', Pathologist and 
Director of the Clinical Laboratories of the West Suburban Hospital, 
Oak Park, 111, Pp. 251; 65 illustrations, some in color. Philadelphia; 
F. A. Davis Company, 1932, Price, S1.75, 

The insurmountable difficulty of presenting etiology, pathologic anatomy, 
and clinical pathology in 240 small pages has been met here about as well 
as can be in books of this kind. It doubtless is as good an adjuvant as can 
be expected to the equally brief lectures assigned to this subject. 

E. K. 


Laboeatoey Technique, By R, B. H, Geadwohl, M.D., Director, 
Gradwohl School of Laboratory Technique, Pp, 462; 148 illustrations, 
St, Louis: Gradwohl School of Laboratory Technique, 1932, Price, 
$ 8 , 00 . 

In spite of the numerous works that have recently been published in this 
field, this book wfil doubtless fill a useful comer in many a laboratory. 
The information is accurate and presented in easily available form. Espe- 
cially valuable are the newer hematologic methods (hemogram, tlfick drop, 
reticulocjdes, etc.) . Though only 5 pages are deyoted to photomicrography 
and 3 to electrocardiography, these sections are treated as hints on these 
procedures, which make them useful adjuncts to the usual sources of 
information. Illustrations' are collected at the back, even after the index — 
a procedure of doubtful value for several reasons. They are entirelj^ 
original, mostly photomicrographs that really bring out the point they 
are supposed to illustrate, and constitute an excellent feature of the book. 
The space gained by the use of small type is mostly wasted by the unneces- 
sarily large margins; the price also seems too high. E. K. 
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I HE I;sE OF THE Seef. B3' F. jMat'itiiak Aeekandeu. With an Intro- 
duction by PnoF. John Dewey. Pp. 143. Neu- York: E. P. Dutton 
& Co., Inc.', 1932. Price, S2.00. 

After presenting indorsements by psj'chologists and the lay press, the 
witer, his physician having failed to relieve his throat trouble, details a 
new self-cure system which is in substance that inal-coordination in disease 
is the result of faulty “feeling” and may be cured by correct “reasoning.” 

Patients have gone to shrines, to Coue, Mother Eddy, and presumably 
Sister Aimee has a list of “cures” for readj’’ reference. Nevertheless, 
substantial progress -nTll continue through regular channels. N. Y. 


BOOKS BECEIYED. 


NEW BOOKS. 

Diseases of the Thyroid Gland. By Cecil A. Joll, M.S., B.S.C. (Lonh.), 
F.R.G.S. (Exg.), Senior Surgeon to the Royal Free Hospital and the 
Miller General Hospital; Surgeon to the Cancer Hospital, etc. Pp. 682; 
283 illustrations and 24 colored plates. St. Louis: The C. V. Mosby 
Companj', 1932. Price, 820.00. 

An Introduction to Zoology. By Zeno Payne Metcalf, D.Sc., Profes- 
sor of Zoology, North Carolina State College. Pp. 425; 184 illustrations. 
Springfield, 111.: Charles C Thomas, 1932. Price, 83.50. 

Birth, Stillbirth, and Infant Mortality Statistics for the Birth Registration 
Area of the United States, 1929. Fifteenth Annual Report. Pp. 373; 
illustrated with tables. Washington: U. S. Department of Commerce, 
Bureau of the Census, 1932. 

Cancer: Then and Now. Publication of the New York Citj' Cancer 
Committee, American Societj' for the Control of Cancer. Foreword by 
John C. A. Gerster, M.D., Chairman of Committee. Pp. SO; 35 
pages of illustrations. New York: The Chemical Foundation, Inc., 
1932. Price, 81.00. Can be obtained from the New York City Cancer 
Committee, 34 East 75th St., New York Citj’. 

"An in.striiftivc iind ontcrt.nininc method of hrinninK hoforc the public ncciiriito 
inform.ation !>.« to wh.it really is beiiiK done and has been done in the way of cancer 
control.” 

The Differential Diagnosis of Endocrine Disorders. By Allan Winter 
Rowe, Director of Research, Evans Memorial, Massachusetts Memorial 
Hospitals, Boston. Pp. 220; illustrated with tables. Baltimore: The 
Williams & Wilkins Company, 1932. Price, 84-00. 

Experimental Pharmacology and Toxicology. By He.vry G. Bardoer, A.B., 
il.D., Yale University, Now Haven. Pp. 141; 14 figures. Philadelphia: 
Lea & Febiger, 1932. Price, .82.75. 

Excitability. A Cardiac Study. By W. Buriudge, D.M., M..-\.. (O.von.), 
Prore.-^sor of Physiology, Lucknow University. Pp. 20S; 15 illustrations. 
New York: O.vford Universitt’ Press, 1932. Price, -83.85. 

.4 New Physiology of Sensation. By W. Burridgk, D.M.. M..-V. (O.xo.v.). 
Profe.ssor of Physiology, Lucknow University. Pp. 70. New York: 
O.xford University Press, 1932. 

Lcs RcUculocytes ct Lcs Rcticulocytoses. By Dr. C.-M. Laur, Preparafeur 
Adjoint a la Fticulte de Medecine do Paris. Preface liy Professor N. 
Fiessinger. Pp. 160; 3 figures and 4 plates in colors. Paris: G. Doin & 
Cie, 1932. Price, 35 fr. 
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Diseases of the Spinal Cord. By William B. Cadwalader, M.D., Professor 
of Clinical Neurology, University of Pennsylvania Medical School, etc. 
Introduction by William G. Spiller, M.D., Professor of Neurologj^ 
University of Penns 5 ’’h\ania Medical School. Pp. 204; 72 illustrations. 
Baltimore: The Williams & Wilkins Company, 1932. Price, S5.00. 

The Child and the Tuberculosis Problem. By .1. Arthur Myers, Ph.D., 
M.D., F.A.C.P., Professor of Preventive Medicine, University of Minne- 
sota; Chief of Medical Staff, Lymanhurst School for Tuberculous Chil- 
dren. With an Introduction by William P. Shepard, M.D. , F.A.P.H.A., 
Welfare Director, Western Division, Metropolitan Life Insurance Com- 
pany. Pp. 230; 19 illustrations. Springfield, 111.: Charles C Thomas, 
1932. Price, 83.00. 

Prospecting for Heaven. By Edwin R. Emurbe, Pp. 18.5. NewVork: The 
Viking Press, 1932. Price, SI .75. 

Diagnosis and Treatment of Diseases of the Thyroid Gland. By George 
Crile and Associates. Pp. 508; 164 illustrations. Philadelphia: W. B. 
tSaunders Companj’^, 1932. Price, $6.50. 

The Medical Clinics of North America, Vol. 16, No. 2 {Chicago Number 
— September, 1932). Pp. 272; 47 illustrations. Philadelphia: W. B. 
Saunders Companj^ 1932. 

Acromegaly. By F. R. B. Atkinson, M.D., C.M. (Edin. Univ.). With a 
Foreword by Sir Arthur Keith. Pp. 260; 3 illustrations. London; 
John Bale, Sons & Danieisson, Ltd., 1932. Price, 21s. 

“The monograph represents some 20 years interest in the subject of acromegaly 
on the part of the author. A valuable addition to the book is an interesting and 
instructive foreword by Sir Arthur Keith, in which his views on acromegaly find 
expression. The first chapter is devoted to the history of the disease from the year 
1550, when a record exists of what was rindoubtcdly a case of acromegaly, up to 
the end of the year 1930.” The pathologic anatomy, symptomatology, the condi- 
tion of the nervous system and of the eyes, the metabolic changes, etiology, and 
pathogenesis receive full consideration in a most praiseworthy systematic compila- 
tion. 

The Surgical Clinics of North America. Yol. 12, No. 5 {Chicago Number 
— October, 1932). Pp. 268; 61 illustrations. Philadelphia: W. B. 
Saunders Company, 1932. 

Erdmann’s Clinics. Excerpts Selected from the Clinics of John F. Erd- 
mann, M.D., F.A.C.S., Professor of Surgery in Columbia Universitj^ etc. 
Edited by J. William Hinton, M.D., F.A.C.S., Associate Professor of 
Surgery, New York Postgraduate Medical School (Columbia Universit}^, 
etc. Pp. 315; 39 illustrations. Philadelphia: W. B. Saunders Company, 
1932. Price, $4.50. 

A selection of 54 surgical topics, apparently a combination of lectures at the 
Postgraduate Medical School “supplemented fiom his Clinics and published 
articles.” 

The Colon, Rectum and Anus. By Fred W. Rankin, B.A., M.A., M.D., 
F.A.C.S., Division of Surgery, The Mayo Clinic; Associate Professor of 
Surgery, The Mayo Foundation, J. Arnold Bargen, B.S., M.D., M.S. 
m Medicine, F.A.C.P., Division of Medicine, The Mayo Clinic; Assistant 
Professor of Medicine, The Mayo Foundation, and Louis A. Buie, B.A., 
M.D., F.A.C.vS., Section on Proctology, The Mayo Clinic; Associate 
Professor of Proctology, Tlie Majm Foundation. Pp. 846; 435 illus- 
trations. Philadelphia; W. B. Saunders Company, 1932. Price, .$9.50. 

NEW EDITIONS. 

of the Brain and Spinal Cord. By William W. Looney, A.B. 
tJu” ^’rof^ssor of Anatomy, Baylor University College of Medicine! 
ualias, Te.xas.- Pp. 370; 153 illustrations. Second edition revised, 
llnladelphia: F. A. Davis Compan 3 ^, 1932. Price, .$4,50. 
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The Pathology of Bronchial Asthma.— jMacDonald (Ann. hit. Med. 
1932, 6, 253) re^^e^vs tlie pathologic findings in a series of S autopsies 
on individuals who had bronchial astlima and who, in 5 instances, died 
apparently as an immediate result of tlie seizure of asthma. In dis- 
cussing the patliology of the condition he notes that tlie cliief local 
pathologic changes are tliickening and hyaline changes of the basement 
membrane of the bronchi, eosinophilia, muscular hj'pertroph}’' and 
glandular hj'perplasia depending upon the individual reaction to vagal 
(?) stimulation, bronchial sacculation through the mouth of the mucous 
glands, and epithelial changes such as lij^pertrophy and metaplasia. 
The local pathology in this report does not vary very much from tlic 
reports made in the immediate past, but of particular interest is tlie 
heretofore unnoted constitutional patliology. i;Vll of tliese cases con- 
form in essential detail to tlie tlijunicolymphatic constitution, as 
shown by persistent thjunus in every instance, hj'perplasia of the 
Ijunphoid system, hj'poplasia of the adrenals and of the aorta. On tlie 
basis of these constitution.al findings of disturbnnce.s of tin's particular 
system tlie autlior hj^iothesizes a tlicory which he substantiates with 
his arguments concerning the etiology of bronchial asthma. His con- 
tention is that there exists in the asthmatic individual an inheritable 
hyperplastic tj^pc of constitution upon wliicli nunicrous exogenous 
factors, ordinarily witliout influence on normal soil, are able to produce 
the allergic state, an altered reaction in the soil which is receptive. 
Frequently an individual m.\v reach midlife before sonic app.-irenlly 
trivial factor initiates pathologic manifestation of tliis constitution, .as 
e.xemplificd by asthma. The author discusses rather fully the so-Ciilled 
b.actcrial astlima, a tj-pe of asthma which has been so named because 
it is assumed that bacteria are the specific allergens bcc.-iuse, in turn, 
some Ijiie of allergen must be held, according to the views of sonic 
physicians, responsible for asthma. In the absence of any one of the 
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numerous protein agents Avliich may be responsible for asthma, a bac- 
terium or its protein is assumed to be the exci,tant. That such is tlie 
case seems doubtful because, irrespective of the type of asthma, bacterial 
or definitely allergic, the pathologic changes are all the same. He 
agrees Yuth Cooke, who was unable to find any specific allergen in_48 
or 50 cases of bronchial asthma, and Zinsser, who confessed to knowing 
only 1 instance in which the removal of the foeus of infection, in this 
case tire sinus, was responsible for relief of asthma. The summary of 
this paper of 25 pages, rather difficult to abstract briefly, boils down to: 
The local pathologic changes that occur in astlnna, which have been 
mentioned; the disputation that there is no such thing as bacterial 
bronchial asthma and last, and most important, asthma and many 
other allergic phenomena express merely the response of a certain 
inheritable hypoplastic constitution of the thymicolymphatic pattern 
to exogenous substances. 
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Primary Benign Tumors of the Ureter.— Helicon and Findlay 
(Surg., Gyncc. and Obst, 1932, 54, 60) report in detail a case of primary 
benign meteral neoplasm, accompanied by a stricture of the ureter, 
ureteral and renal calculi and marked dilatation and infection of the 
kidney pelvis and ureter. This combination of lesions has never before 
been reported. From their studies the authors concluded that primary 
ureteral tumors are rare lesions which are infrequently diagnosed. 
The treatment which is safest for the patient and offers him the best 
chance for a cure is primary nephroureterectomy. 


Irradiation of Mammary Cancer With Special Reference to Meas- 
ured Tissue Dosage.— Leb^ Pock, Quimbt and Stewart {Arch. Surg., 
1932, 24, 339) say that pre-operative external irradiation for mammary 
carcinoma is of value, as is proved by the occasional regression of tumors 
so treated, by the histologic changes produced and by the better clinical 
end-results. An efficient devitalizing dose cannot be delivered by 
external irradiation alone. To deliver an efficient dose one must use 
interstitial irradiation. The tissue dose delivered to the tumor should 
be measured and expressed in skin erythema units. This dose should 
be prescribed. Tables prepared in the physical department enable 
the clinician to translate into terms of skin erythema units the tissue 
dose delivered, whether by external or interstitial irradiation. The 
universal tissue dosage necessary to effect destruction of a radioresistant 
mammary cancer approximates 12 skin erythema doses. The safest 
procedure is to treat all patients with mammary cancers with the same 
sufficient dose, because radiosensitivity caimot always be determined 
before operation and the same tumor may contain radioresistant and 
radiosensitive areas. All pre-operative irradiation should be given 
witffin 3 weeks or less time. Six weeks should elapse following inter- 
stitial irradiations before radial amputation is performed. 
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aroused by the results obtained would naturally lead to an investiga- 
tion of the reason for the effectiveness of this treatment. Experi- 
mental work Avould seem to show that it is not merely the mechanical 
action of the maggots, i. c., feeding, rapid movement, etc., in the wound, 
but rather that some additional agent is developed that aids in the heal- 
ing process. This conclusion seems warranted when we consider that 
paste made from the dead bodies is also effective as a curati-sm agent. 
That additional agents are probable in effecting the cure seems to be 
clearly demonstrated by the use also of filtered extracts from the bodies 
of the dead larvre. This would seem to point clearly to the presence of 
some agent Avhich in itself is sufficiently powerful to overcome infections 
and permit the normal hydrogen-ion concentration balance to be estab- 
lished. The agent believed to effect this result is a bacteriophage. 
This opinion is warranted from the fact that filtered uncontaminated 
products derived from the bodies of larvre in culture were quite as suit- 
able as the living maggot, and from the fact that when these cultures 
were brought into contact with pyogenic organisms in petri dishes 
cultures were destroyed. 
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A New Method of Treatment of Typhoid Carriers.— Among the 
measures used for the prevention of typhoid epidemics the effective 
treatment of typhoid carriers plays a prominent role. None of the 
methods used in the past are reliable in their effects. Onodera, 
Muraka Wa and Liu {Deutsch. Arch. f. Jclin. Med., 1931, 171, 503), 
utilizing the sensitivity of the typhoid bacilli to the action of halogen 
compounds, and taking advantage of the fact that following the intra- 
venous administration of tetraiodophenolpbthalein, according to the 
technique used in cholecystography, the concentration of the sub- 
stances in gall bladder is usually 5 to 8 per cent, claim that this method 
is useful in the treatment of typhoid carriers with infected gall bladder. 
hi vitro experiments indicated that a 3 per cent solution of tetraiodo- 
phenolphthalein kills the typhoid bacilli within 24 hours, a 4 per cent 
solution within 12 hours, a 5 per cent solution within 10 hours and 
6 per cent solution within 6 hours. Although the exposure of these 
solutions to Roentgen ray radiation did not alter the effectiveness of 
the tetraiodophenolphthalein, the authors claim that, nevertheless, the 
Roentgen ray exposure of the patients after the ingestion of the tetra- 
lodophcnolphthalein similarly to the technique used in cholecystog- 
raphy insures the effectiveness of this method of treatment. This 
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metliod is not invariably successful. Of 7 typhoid carriers 3 became 
permanently sterile of typhoid bacilli, 2 showed negative cultures only 
for 1 month and in 2 cases the method was ineffective. 


The Treatment of Obesity.— Those who habitually overeat do not 
necessarily become overweight. There is considerable e\ddence tliat 
the average normal individual disposes of the excessive caloric intake 
by burmng it up and eliminating it as heat. The principles of losing 
weight include decreasing the caloric intake, increasing physical activ- 
ity, administration of hormones, drastic purgation and tlie encourage- 
ment of sweating which may yield but short-lived effects. Lyon and 
Dunlop {Quart. J. Med., 1932, 25, 331) studied particularly the com- 
parative value of subcaloric diets and of thjnoid extract on 35 patients 
of different types of obesity. The mean weight of the cases was 69 per 
cent above the average. All the subjects, including marked endocrine 
cases, lost weight wliile dieting. It has been found that the rate of 
weight-loss bears a definite relation to tlie caloric value of the diet; 
the smaller tlie diet the more the loss. The rate of loss is greatest at 
first and decreases as the diet is continued. If the total caloric intake 
is kept constant at 1000 the weight loss is greatest when the carbohy- 
drate of the diet is low. It has been found that 9 grains of thyroid 
extrapt are required in order to produce a loss of weight equal to that 
caused by the standard 1000 calorie diet. The effect of the thyroid is 
proportionate to the dose given. The basal metabolic rate for the 
series of cases was usually vathin normal range on admission. The 
rate usually fell during the period of undernutrition, and was raised 
about 20 points during the administration of thyroid extract. The 
loss of weight when the patients were taking low diets appears to be 
due to the removal of fat and water from the body, but when thyroid 
is given tlie utilization of fat represents a smaller fraction of the weight 
loss, while the proportion of water removed from the body is greater, 
and some of the loss may be due to a negative protein balance. 


Some Significant Observations on tbe Occasional Unsteribty of 
Alcohol Solutions. — There is a general tendeney to consider alcohol 
solutions used in surgery and medicine as necessarily sterile. Often 
other more reliable sterilizing agents are not used because of the belief 
in the absolute germicidal action of alcohol. There is some literature 
available in the past that that is not the case. Kuhn and Dombrowsky 
{^liinchcn. mcd. Wclinschr., 1932, 79, 791) now report an observation 
of great practical significance. During an investigation of the explana- 
tion of a contamination of "sterile” catgut tliese authors undertook 
to determine whether or not alcohol, benzin and ether are necessarily 
sterile. They arrived at the conclusion that all these disinfectant solu- 
tions may be contaminated, particularly from containers which are not 
sterilized. In certain solutions of 70, SO, 90 and 96 per cent solution 
of alcohol they were able to demonstrate aerobe and anaerobe spore- 
containing organisms. Of 40 examined alcohol solutions only onc-half 
were sterile. The other half contained Bacillus subtilis. Bacillus sub- 
tilis similis. Bacillus mescntericus, etc. They could trace the source 
of these bacteria to the barrels from whicli the alcohol solution was 
made up. Similarly they ob.scrvcd' that benzin and ether solutions 



PEDIATRICS 


873 


may be contaminated. They advise, therefore, that the containers and 
the water wdth wdiich the alcohol is diluted should be sterilized,^ If 
alcohol is used to preserve catgut, this alcohol should be redistilled 
and special caution should be taken that the glass ampules are sterile. 
In another article Knorr (Milnchcn. mcd. Wchnschr., 1932, 79, 793) 
reports his experiences on the spore content of alcohol solutions. He 
gives the earlier literature dating back of 1881 that points^ out that 
the commercial alcohol is not sterile. Such alcohol solutions may 
contain spore-bearing bacteria, but they may contain also other con- 
taminations from tlie air. Thus he was able to demonstrate that a 
70 per cent alcohol solution may contain Bacillus subtilis. Bacillus 
mesentericus. Bacillus mycoides, etc., and that these organisms grew 
rapidly on liver and sugar cultures. The author was able to demon- 
strate active spores from as small an amount as 1 cc. of alcohol solution. 
He advises that tlie alcohol solution used in surgery and medicine 
.should be distilled under the sterile condition. The water should be 
also free especially of spore-bearing organisms and sterile precautions 
should be followed in the keeping of the alcohol solution. 

Note. — Preparation of 70 per cent alcohol by dilution of the official 95 per cent 
with tap water was found by one of the editors (S. W.) to yield solutions containing 
living organisms. These solutions of 70 per cent alcohol did not spontaneously 
become completely sterile until at least 3 days had elapsed. 
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The Diagnosis of Early Poliomyelitis.— Gordon (J. Am. Med. Assn., 
1932, 99, 1043) sap that two benefits are the result of the recognition 
of polioniyelitis in its preparalpic stage. The public health is benefited 
by isolation of affected individuals at the earliest possible time. The 
second advantage is to the patient through early institution of treat- 
ment, whether it is carefully prescribed rest in bed, reduction of pres- 
sure by drainage of the cerebrospinal fluid or the use of supposed 
specific measures. Preparalytic poliomyelitis is a clinical entity dis- 
tinguishable from similar conditions with a certain degree of sureness. 
The facts contributing to clinical recognition have been repeatedly 
emphasized, and yet practical experience indicates that there is a need 
for better general appreciation of the clinical nature of this disease. 
It is too often first recognized by the presence of paralysis. It is also 
unfortunate that in an epidemic there is a tendency to advance the 
diagnosis of poliomyelitis for many other and more commoii ^seases 
of childliood .without sufficient critical differentiation. This circum- 
stance leads to unsatisfactory management of conditions that are not 
poliomyelitis, and to undue alarm about the prevalence of the specific 
infectious disease. The diagnosis of early poliomyelitis depends on a 
sound clinical suspicion substantiated by evidence derived from exami- 
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nation of the cerebrospinal fluid. Epidemiologic evidence aids diag- 
nosis as cases are known to be more prevalent in August, September 
and October, Avitli young children more affected than older age groups. 
The symptoms are those of many general infections, including typically 
a low grade fever, headache and vomiting. Three outstanding physical 
signs give the greatest aid. They are stiffness of the neck, rigidity of 
the spine and ataxic tremor of the extremities. The diagnosis is prim- 
arily clinical. ^Yhen the evidence suggests poliomyelitis and other 
possibilities have been eliminated, confirmation is secured by lumbar 
puncture at the proper time. The cerebrospinal fluid in poli'omj'clitis 
is essentially clear, rarely of greater turbidity tlian slight haziness. 
Laboratory differentiation thus resolves itself into distinguishing infec- 
tions of the central nervous system characterized by clear fluids. 


The Value of Salmon Oil in the Treatment of Infantile Rickets. — 
Euot, Nelson, Souther and Cary (.7. Am. Mrd. Assn., 1932, 99, 
107o) treated with salmon oil 13 children with active rickets. They 
recorded the response to the treatment as shown by clinical examination, 
roentgenograms and determinations of blood calcium and phosphorus. 
The oil used had been prepared from the waste products of three species 
of salmon, the Pink or Humpback, the Chinook or King, and the Sock- 
eye or Red. The oil was given in doses of from 10 to 20 cc. a day, the 
average amount being 13.8 cc. It was well taken and well tolerated 
by the entire group. Response to treatment as shown by roentgeno- 
graphic and blood studies was very prompt and advanced healing was 
brought about in from 3 to 9 weeks. Of the G children whose blood 
was studied after from 6 to S days of treatment, 5 showed definite 
increase in the serum calcium level or serum phosphorus or both. In 
2 cases a normal Ie\’el was reached by the end of the second week. 
Three children who were examined for the first time after 2 weeks from 
the original examination showed a return in serum calcium and phos- 
phorus to the normal le\'e]. Only 1 child showed a greater delay in 
‘ responding to the treatment. Rocntgenographic evidence of response 
to treatment was equally prompt, 7 children showing the fresh lime salt 
deposits in 1 week, and ;> others in 2 weeks. One child did not show 
fresh depo.sits until the end of 3 weeks. Craniotabes improved rapidly 
under treatment with salmon oil. Biologic -assays were made of the 3 
.specimens of salmon oil tliat were used. They showed that the Chinook 
and Sockeye oils were nearly equal in vitamin A potency to a composite 
sample made from medicinal cod-liver oils, and that Pink oil was dis- 
tinctly inferior in vitamin \ potency. The Sockeye and Pink oils 
contained twice as much vitamin D as the composite cod-liver oil, and 
the Chinook sample about 50 per cent more than the same samjile of 
cod-liver oil. There is approximately 1,000,000 gallons of salmon oil 
available through the .salmon canning industry of the Pacific states 
and .Viasha. AI)out three-fourths of this would come from the species 
of salmon used in this study and shown to be potent in the cure of 
rickets. .\l)out 370,000 gallons wouhl come from the species of red 
salmon known to be high in vitamin .4 as well as in vitfimin I). The 
production of salmon oil at low cost would be of special value at this 
time when the nutrition of many infants and children is suffering from 
lack of proper and adetiuatc food. 
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Scarlet Fever.— Peacock, Werner and Colavell {Am.. J. Dis. 
Child., 1932, 44, 494) examined 258 adults and found hemolytic strep- 
tococci in 72 (28 per cent) and 45 (17 per cent) gave positive skin reac- 
tions to the Dick test. Forty of the 45 Avho gave positive skin reactions 
received toxin for immunization. Of those retested, 87.5 were immunized 
to the point of negative skin reactions. On the basis of both time off. 
duty and symptomatology, 15 per cent of the people ijnmunized expej- 
ienced severe reactions. Approximately 85 per cent of the subjects 
receiAuhg injections of toxin had more or less distinct reactions. Hemo- 
lytic streptococci had disappeared from the nose and tliroat of 92 per 
cent of the subjects surveyed at the end of 28 days. Only 15 per cent 
of the susceptible individuals as determined by tha Dick test harbored 
the organisms. Among the 258 subjects Avith positiA^e or negatiA'e cul- 
tures, the number Avith tonsils and that in Avhom tonsillectomy had 
been performed Avei-e approximately equal. The erythema of the skin 
test aA'eraged 19 by 18.6 mm. in diameter, and its size bore no particular 
relation to the grade of reaction experienced by the adults immunized. 
Of the adults Avho gaA'c negatiA^e skin reactions, 70 per cent gaA^e no 
history of scarlet fever, 24 per cent gave a history of having had the 
disease, and 6 per cent furnished records Avith no data available on 
that question. If the chocolate agar medium is a reliable means of 
differentiating nonscarlatinal from true scarlet fever streptococci, 
then 5G.9 per cent of the organisms isolated in this series should be 
classified as related to scarlet fcA'er. If the opsonification test is of 
differential value, 43 per cent of the organisms isolated Avere of scarla- 
tinal origin, an agreement of 80 per cent with those giving no reaction 
on chocolate agar. Among the 186 individuals giving negative sldn 
reactions to the Dick test, no definite case of scarlet fcA^er dcA^eloped. 
Of the 40 adults giving positiA^e skin reactions, 2 contracted scarlet 
fcA^er before the series of immunization Avas completed. Of the 5 
subjects AA'ho Avere not immunized, 2 had severe attacks of the disease. 
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Stovarsol in the Treatment of Syphilis in Infants and Children.— 

Since very feAv studies in the treatment of syphilis by stoA^arsol have 
been carried on this country, the paper by Rosenbaum (Am. J. Bis. 
Child., 1932, 44, 25) dealing with the use of the drug in 41 chilch-en 
Avith prenatal syphilis is both interesting and timely. The dosage and 
system employed Avere those of Bratusch-Marrain, Avho adA'oeated 
0.005 gm. of stoA^arsol per kilogram of body Aveight for 7 days, then 
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0.01 gin. for 7 days, 0.015 gm. for 7 days and 0.02 gm. for 42 days, 
followed by a rest period of from 4 to 6 weeks. The above-mentioned 
courses and rest periods are repeated until the serologic tests are nega- 
tive and three times thereafter. Then a rest period of 6 months is 
given, followed by one additional course. Stovarsol is given exclusively 
by mouth as an odorless wliite tablet readily soluble in water or milk. 
In 9 patients whose treatment was begun during the first year of life 
and continued for a year or more, serologic reversal was obtained in all 
cases and the clinical results were excellent. The author points out 
that in a similar group of 34 patients treated by the method of sulph- 
arsphenamin and mercury, 26 per cent were Wassermann-fast at the 
completion of treatment. In 6 patients who were more than 1 year of 
age when treatment was begun and in whom it was continued for a 
year or more, serologic tests became negative in only 50 per cent, though 
clinical results were excellent. The remainder of the cases studied 
were under treatment for less than 1 year. Clinical improvement 
occurred in all patients. The serologic tests were reversed or influenced 
in most cases. 
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Cancer and Weight. — At the Huntington Memorial Hospital^a study 
of 475 cases of epidermoid carcinoma of tlie cervix in which radium 
treatment was used has been made by Lund {Arch. Snrg., 1932, 24, 145) 
for the purpose of determining the relationsliip between the prognosis 
of the case and the weight of the patient. He found that the per- 
centage of cures of patients with approximately normal weight was 
twice that of patients who were much over or much under normal 
■iFeight. A group of 79 patients with adenocarcinoma of the cer\'ix 
or fundus was similarly studied, and a definite but less marked rela- 
tionship was found. The obvious explanation for the unfavorable 
prognosis in the underweight patients is that many of them are in the 
terminal stages of the disease, but the reasons for poor results in fat 
patients are not so obvious. One factor probably is the purely mechani- 
cal difliculty of applying radium accurately in fat patients. lurther 
tlian this it is purely speculative ns to whether the fat person has !c.ss 
resistance or ofl’ers a more fertile field for malignant growth. 

Diagnosis of Gonorrhea.— In an cflort to determine the value of 
laboratory aids in the diagnosis of gonorrhea in women, Jacoby (/Im. 
J. Obsi. and Gtjncc., 1932, 23, 729) made a detailed study of the results 
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of such examinations. He believes that repeated smears sliould be 
taken and carefully examined, but the use of Gram’s stain is not essen- 
tial since in conjunction with a proper evaluation of the clinical exam- 
ination the methylene blue stain is adequate for practical purposes. 
A positive smear is conclusive evidence of infection, but a negative 
smear, even when repeated, does not exclude the presence of a gono- 
coccal infection. Suspicious organisms, extracellular or intracellular, 
should be interpreted with tlie clinical evidence, while pure spreads 
of pus cells, even without organisms present, should be regarded as 
suspicious evidence of gonococcal infection. Positive cultures are 
conclusive criteria, but are not praetical or well adapted to routine 
practice, but a negative culture does not exclude the presence of a 
gonococcal infection. The complement fixation test is unreliable with 
the present technique since neither positive nor negative findings are 
conclusive and, therefore, the test in its present form should not be 
used. From the above opinions it is apparent that he believes that 
laboratory procedures are of minor importance in establishing a diag- 
nosis of gonorrhea in women and the chief reliance should be placed 
upon the history and clinical evidence. 


OPHTHALMOLOGY 
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Ophthalmologic Importance of Focal Infective Prostatitis.— Pelouze 
{Arch. Ophthal., 1932, 7, 372) believes that no study of focal infection 
in the male is complete without investigation of the prostate. After 
the age of 30 years prostatitis is usually an infection secondary to a 
distant focus, predominantly in the teeth or tonsils. Occasionally it 
IS caused by gall bladder disease, by influenza or by some other systemic 
infectious disease. "In a series of 100 unselected cases of focal infective 
prostatitis with distant absorptive symptoms, only 7 patients had ever 
had gonorrhea, 69 had infected tonsils, 61 had infected teeth and 46 
both. Of all men with symptoms of a focal infection 72 per cent have 
prostatitis and at least 35 per cent of all men above the age of 35 years 
have prostatic infection. Infections of the nasal accessory sinuses 
are not important primary foci for prostatic infections. Focal infective 
prostatitis usually gives no subjective symptoms and its diagnosis 
rests solely on the microscopic study of the digitally expressed prostatic 
secretion. It does not recover spontaneously and it cannot be cured 
by local treatment until the causative foci have been removed. In the 
treatment of prostatic infection associated mth ocular lesions the 
prostate should not be massaged oftener than twice a week and not 
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wathin 3 days of the subsidence of a focal reaction caused by a previous 
treatment. Treatment should be continued for at least 3 montlis. 
■^Miile true gonorrheal iritis is very rare, a large percentage of focal 
infective ocular lesions, such as ulcerative keratitis, iritis, uveitis and 
choroiditis are caused primarily, or more often kept up secondarily, 
by prostatic infection. The relationship can be demonstrated by the 
occurrence of a focal reaction in tlie affected eye folloAving manipulation 
of tlie prostate. If such a reaction does not occur follou-ing one of the 
first few treatments tlie prostate can be practically acquitted as a focus. 
In subsequent treatments the massage should be so graduated as to 
prevent the occurrence of any or at least of too severe a reaction. If 
the eye condition becomes worse in spite of careful massage, the treat- 
ment should be temporarily discontinued. If tlie eye condition im- 
proves at first and later remains stationary search should be made for 
recurrent foci elsewhere, in the teeth, tonsils or nasal accessory sinuses. 
Massage of the prostate should not be continued while any vaccine 
is being administered to the patient. 


OTO-RHINO-LAEYNGOLOGY 

UNDER THE CHARGE OF 

deWAYNE G. RICHEY, B.S., M.D., 

MERCY HOSPITAl,, PITTSnURGH, PA. 


Glossitis in Pernicious Anemia. — In reporting 2 personally encoun- 
tered cases, Mager {Moiiaischr. f. Ohrenh., 1932, 66, 315) emphasizes 
tlie importance of glossitis as an early clinical manifestation of perni- 
cious anemia; and of making thorough lieniocytologic examinations in 
all instances of glossitis and stomatitis. Subjectively, intermittent 
lingual and buccal pain, burning and soreness — intensified by ingestion 
of hot and highly acid foods — were the chief sjTnptoms. Objective 
findings consisted of a thickened tongue iritli a smooth, inflamed- 
looking surface and edges. At times lingual, palatine and buccal vesicles 
occiu. 


A New Test for the Diagnosis of Disease of the Inner Ear.— Move- 
ment of the ears on acoustic stimulation may be voluntary or involun- 
tary. As a voluntary act, it is usually associated wth intent listening 
and often has been designated as “pricking up the cars." Involuntary 
auricular movement occurs in animals and man. In the c.\periincntal 
animal it is called Preycr’s reflex, which is commonly accepted as 
physiologic proof of auditory integrity. This reflex movement has 
also been discerned in persons presenting pathologic conditions of the 
auditory apparatus. This involuntary phenomenon in human bcings 
has been termed the "auricle reflex” by P.\bric.\nt and Sommer {Arch. 
OlolaryiKjo]., 1932, 16, 3(30). Inasmuch as, apparently, no practical 
clinical utilization of tins reflex in man has been made, these authors 
produce evidence to show that tlie “auricle reflex" is not rare and of 
some diagnostic significance. The “auricle reflex” is a rhythmic jerk- 
ing of the auricular appendage. Usually the moveincnt.s arc confined 
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to a portion of the auricle; if the excursions involve the entire ear, they 
are of small amplitude— as a rule. The reflex best can be elicited by 
holding the middle C 1 tuning fork to the concha, or by placing over 
the forehead or mastoid prominence. A positive “ auricle reflex” was 
encountered in 55 of 198 cases. In only one of the 55 was the ear 
apparently normal. The reflex occurred more frequently in patients 
with lesions of the inner ear than in those with combined involvement 
of the middle and inner auditory apparatus. No movement was noticed 
in persons v.dth unilateral cochlear lesions, otosclerosis or complete 
deafness. Having observed that the “auricle reflex” most frequently 
associated with progressive deafness, the authors explain its mechanism 
on the basis of increased tonus of the auricular musculature. They 
conclude that the presence of the reflex should suggest a primary involve- 
ment of the cochlear nerve. 
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Radiotherapy of Pituitary Tumors. — Thirteen cases of pituitary 
tumor were subjected to Roentgen ray therapy and observed at tri- 
monthly intervals by Harris and Selinsky {Radiolor/ij, 1932, 18, 777). 
Seven of the 13 patients were distinctly benefited by the treatment 
and 1 showed temporary improvement. Amelioration of headache 
and improvement in vision were most frequently noted. In no case 
did the symptoms completely disappear. Failure to respond to treat- 
ment is highly suggestive of a cystic tumor (craniopharyngeal pouch 
cyst). 


Recent Advances in Heliotherapy as Applied in Pulmonary Dis- 
eases. — It is a generally accepted tradition, says Forster {Arch. Phys. 
Thcr., X-Ray, Radium, 1932, 13, 214), that while heliotherapy is efiica- 
cious in extrapulmonary tuberculosis its use is contraindicated in the 
pulmonary form of the disease. He feels that the explanation of this 
fundamental mistake lies in overdosage, and that it is most essential 
to study and supervise most carefully the reaction of the individual 
patient. He has noted many times that certain patients were unable 
to take more than a few minutes of sun. If a patient with tuber- 
culosis of the wrist receives an overdose of sun he will undoubtedly 
sustain a reaction which may be unfavorable, but the damage is not 
irreparable. IMien pulmonary tuberculosis is being treated by helio- 
therapy and an unfavorable reaction is produced the harmful effect 
may continue indefinitely. The author chooses for treatment those 
patients with pulmonary disease who have already shown power to 
resist their toxemia. Patients "with acute advancing pulmonary tuber- 
culosis can only expect harm from sun treatment, but as soon as the 
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disease lias shown evidence of developing cliromciti', which is tlie 
beginning of cure, then carefully supervised heliotherapy almost invari- 
ably has a favorable effect on metabolism and is an aid to the patient 
in acquiring resistance to the disease, ^^^len patients show iiiarlced 
sensiti\dty to sun treatment lamps may be used until tolerance is built 
up to the point where the sun can be borne. In. spite of the efforts of 
lamp manufacturers to reproduce all the elements of the spectnini, it 
is becoming recognized that natural heliotherapy has advantages over 
any other form of light treatment. 


Pulmonary Asbestosis. — The fact that the inhalation of a.sbestos 
dust produces an effect on tlie lungs was observed many years ago, 
but the serious results which follow have only recently been recognized. 
Sparks (Radiology, 1931, 17, 1249) considers the roentgenologic appear- 
ances quite typical in adr^anced cases. The movement of the diajjliragm 
is limited and its outline tends to be indistinct or uneven. There is 
clouding in the costophrenic angle due to pleural thickening wiiich 
latter often extends along the costal margin to the apices. Tlie lung 
fields at first show slight increase of density in the lower zones without 
accentuation of the bronchial markings. Sometimes small calcareous 
deposits are scattered through tlie lower zones, but they arc less dense 
and more irregular in outline tlian calcifying tubercles. Later, dense 
patches and a fine network of fibrosis appear in the lower zones and 
may e.xtend into the mid zones. 
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On the Problem of Delinquency. — Levy (Am. J. O'-., ■’ ’ ' . ’ 932, 
3, 197) lists three major groups of influence responsil . '■ ■ ■ ■ •/: 

(1) Social forces; (2) personality traits, and (3) mental conflict. Rarely 
does one group predominate; usually it is a mixture of two or all three 
groups, with the balance in favor of one or the other group. He cites 
examples to illustrate the part played by the different causal factors and 
concludes v^itli the statement that when these factors are determined 
and grouped, treatment can be easily instituted in logical relation to 
them. 


Creation and Handling of Resistance in Clinical Practice.— A i-een 
(.'ha. J. Orthopsychiaf., 1932, 3, 2GS) defines re,sis(ancc a.s the effort 
made by individuals to handle negative feelings manifested mainly by 
antagonism, distrust, dislike, and so forth, and it is held by the aiithor 
that full participating cooperation cannot be hud until these rcsi.stive 
manifestation.s are ailowod free expression. We shouhi see an indi- 
vidual a.s one with a problem of hi.s own and act as clarifiers, not cor- 
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rectors, which happens when we project our own ideals into the treat- 
ment progi’am and insist that the patient be moulded according to our 
own point of view. Oversympathy with the patient may create resis- 
tance in the parents w^hich wall be directed against the clinic. We can 
avoid creation of resistance by seeing tlie problem objectively by 
allowing full and free expression of negative feelings. No clinic member 
should show force, coercion, blame, shame or any feeling that would 
suggest anything but an unbiased observer with a desire to help. 
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The Occurrence of Intranuclear Inclusions in Monkeys Unaccom- 
panied by Specific Signs of Disease.— Covell (Am. J. Path., 1932, 8, 
151) found intranuclear inclusions in 20 out of 60 monkeys. The 
animals were dead of various diseases. The inclusions were located 
in nasal mucosa (6 cases), tracheobronchial mucosa (5 cases), alveoli 
of the lungs (12 cases) and intx-ahepatic bile ducts (3 cases). The 
inclusion nuclei were characterized by margination of all basophilic 
chromatin on the inner surface of the nuclear membrane, clumping of 
the acidophilic material ih the center of the nucleus and the appearance 
of a clear halo between the inclusion and the nuclear membrane. The 
author assumes that these inclusions represent the presence of an 
unknown virus infection of low virulence and points out the importance 
of being aware of the spontaneous occurrence of such inclusions in an 
animal like the monkey which is used so much in the study of filtrable 
viruses. This report comes as a sequel to that of Stewart and Rhoads 
(Proc. Soo. Exper. Biol, and Med., 1929, 26, 664) who were first to 
describe spontaneous inclusions in monkeys. 

Polypi Coli. — Polypi of the colon are found in two conditions: The 
first, polyposis coli universalis, occurs in the young adult or adolescent 
and manifests itself in a large number of adenomatous polypi thickly 
scattered over the whole length of the colon. Polypi coli, on the other 
hand, are seen most commonly in later adult life, and are found in small 
numbers. Histologically the lesions in the two conditions are similar. 
In 1100 consecutive autopsies studied by Susman (J. Path, and Bact., 
1932, 35, 29), 05 cases of polypi coli (wi^ a total of 198 polypi) and 1 
of poljqiosis coli universalis were encountered. The poljqii did not have 
any particular site of election in the colon. The well-known relation 
to carcinoma was substantiated— of the 66 cases 15 had carcinoma of 
the large bowel. Viewed from the opposite standpoint, 34 cases of 
cancer of the colon came to autopsy during the period covered by this 
investigation. In 15 of these, poljqji were also present and in 5 of the 
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15, actual malignant poljisi were found. The sex distribution showed 
a distinctly higher incidence in males (77 per cent). Of the patients 
with polypi coli 93 per cent were over 40 years of age. 

The Dynamic Bronchial Tree.— Macklin (Am. Rev. Ttihcrc., 1932, 
25, 393) studied the movement of the hmg by means of tlie Roentgen 
ray and anatomic dissection. He found that the lung root constituted 
a pedicle from the bifurcation of the trachea to the roentgenologic 
hilum. It is normally flexible, permitting the air and blood channels 
to stretch and widen in inspiration and to shorten and narrow in 
expiration, but this fle.xibility may be impaired by pathologic processes, 
and tlien the function of the lung is handicapped, particularly in the 
region Ijdng above and behind the hilum, that is, in the district whicli 
is preferred by tlie tuberculous process. The connection of root 
movement restriction with the precipitation of tuberculous lesions is 
suggested. Diagrams are employed to clarify the ideas presented. 
Need for further Roentgen ray research to ascertain tlie normal range 
of root movement under all conditions is emphasized. 


Bacteriological Investigations on the Blood, Synovial Fluid and 
Subcutaneous Nodules in Rheumatoid (Chronic Infectious) Arthritis.— 
A careful bacteriologic investigation of the blood, synovial fluid and 
subcutaneous nodules in patients suffering from rheumatoid arthritis 
has been recently completed by Dawson, Olmstead and Boots (Arch. 
Ini. Med., 1932, 49, 173). Using the elaborate technique of Cecil, 
Nicholls and Stainsby, 105 blood cultures were made on SO patients. 
Blood from healthy individuals and sterile agar were used as controls. 
The organisms obtained by this method, the majority of which were 
coarse Gram-positive bacilli, diphtheroid forms and staphylococci, 
could not be regarded as of any etiologic significance, and were also 
frequently present in the control material. Aerobic and anaerobic 
cultures of 23 specimens of syno^dal fluid and 12 subcutaneous nodules 
,\nelded similarly negative results. 

The Relation of the Liver to the Disposal of Hemoglobin.— The 
deposition of iron pigment in the liver, kidney and spleen was studied 
by Muir and Young (J. Path, and Bad., 1932, 35, 113) by injecting 
solutions of hemoglobin into rabbits. After a single injection of a 
considerable amount there was no evidence of the hemoglobin being 
taken up by the liver cells or Kupffer cells. Nor was there any present 
in the bile. On the other hand, the cells of the convoluted tubules of 
the kidney gave a diffuse reaction for iron on histologic examination. 
The spleen did not show any significant change. The next step was the 
study of “chronic hemoglobinemia” caused by daily intraperitoncal 
injections of the hemoglobin solution. In these experiments the liver 
did show a slight increase in iron, which was accumulated mostly around 
the central veins, but the amount was not nearly so great as in the 
anemia produced by a hemolytic serum. The kidney contained a great 
deal of hemosiderin, nearly all of which was in the proximal convoluted 
tubules. The spleen also contained an incrc.iscd amount of hemo- 
siderin over the normal. Tlie authors conclude that thes<- experiments 
tlo not support the view that hemoglobin as smh is taken up by tlie 
cells of the liver and broken up by them. 
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Psittacosis : Eeport of 5 Cases.— An outbreak of psittacosis, 5 cases 
in one family, traced directly to a group of parrakeets imported from 
Cuba by a returning tourist, was studied by Rabinowitz and Living- 
ston {Arch. hit. Med., 1932, 49, 464). Two of the patients died. 
Analysis of the histories of the 5 cases brought out the following impor- 
tant features. The incubation period was about 9 days. The disease 
was insidious in its onset, beginning with chilly sensations, malaise and 
fever. The patients soon became decidedly toxic, but pulmonary 
signs did not appear until the disease was well advanced. Roentgen 
ray showed dense well-defined consolidation of part of a lobe; crepitant 
rales in the involved area. Slight cough was usually present, accom- 
panied by scanty, extremely tliick, mucoid expectoration, occasionally 
blood-tinged. The leulcocyte count ranged between 9000 and 13,000, 
with relative increase of polymorphonuclear cells. An outstanding 
feature was the tendency to venous thrombosis. In tire one postmor- 
tem examination the important findings were lobular pneumonia, 
thrombosis of the pulmonary artery, pulmonary veins, iliac vein and 
splenic vein, gastroenteritis and multiple hemorrhages of the spinal 
cord with chromatolysis, satellitosis and fat replacement of the anterior 
horn cells. The psittacosis virus rvas demonstrated in the liver, lungs 
and spleen. It was also found in the sputum of one of the patients 
and in the liver and spleen of one of the parrots. Incidentally, this 
bird was apparently healthy. 


A Case of Reticulum Cell Carcinoma of Thymus.— McDonald 
(J. Path, and Pact, 1932, 35, 1) studied a tumor, which formed a 
pedunculated, cystic mass, measuring 6 by 4 cm. in area, and was 
located- immediately below the great vessels as they leave the heart, 
in a male, aged 59 years. The tumor bad a well-defined fibrous capsule, 
and the parenchyma was diffluent and grayish-red, suggesting a necrotic 
condition. Microscopically the two main types of cells were seen. 
The first was a larl^e round, oval or polyhedral “epithelioid” cell very 
similar to the reticulum cell of the thymus. Scattered among these 
cells were others morphologically identical with small lymphocytes. 
The “epithelioid” cells grew in strands in close relation to the vessels; 
in some places they were arranged in flattened plaques almost like 
squamous epithelium. There was no tendency toward an alveolar or 
perivascular arrangement of the parenehyma. On the whole, there was 
a slight superfieial resemblance to the medulla of the thymus, although 
Hassall corpuscles were absent. There were also some inflammatory 
changes. The tumor was only locally malignant, there being no dis- 
tant metastases or inflltration of the neighboring lymph nodes. There 
were some deposits in the adipose tissue at the tumor base, but these 
were considered to be portions of involuted thymus. A single Hassall 
corpuscle was found in one of these deposits. 


Sacculated Intracerebral Aneurysm of the Middle Cerebral Artery.— 
A case is reported by Chase {J. Path, and Pact., 1932, 35, 19) of a single, 
sacculated aneurysm arising in the middle cerebral artery and situated 
entirely within the brain substance. The patient was a woman, aged 
30 years, S months pregnant. The only complaint had been a persis- 
tent, dull, genei-alized headache for the preceding 6 months. She ivas 
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admitted in coma, and died on the operating table after a Cesarean 
section had been performed and a healthy, live baby delivered. At 
autopsy tlie ruptured aneurysm, measm-ing 3.2 cm. at its greatest 
diameter, vas found. There was also an anomalous distribution of 
the vessels at the base of the brain — absence of both posterior communi- 
cating arteries and anomalous position and branching of both anterior 
clmroidal arteries. The author discusses tlie three possible etiologic 
factors : (1) inflammation, (2) degenerative changes and (3) congenital 
structural malformations. He decided tliat the latter was tlie impor- 
tant factor in this case. This decision is reached by exclusion of tlie 
first tAvo and the presence of developmental vascular malformations. 
In addition to those mentioned above, definite defects in the media of 
tAvo A'essels at the acute angle of brandling were found; it is assumed 
that the aneurj’sm arose in a similar weak point at the diAusion of the 
right middle cerebral artery into its tliree large cortical branches. 

Histochemical Studies by Microincineration of Normal and Neo- 
plastic Tissues. — ComparatiA-e histochemical studies of normal and 
neoplastic tissues by an improA'ed method of microincineration AA’ere 
undertaken by Scott and Horning (Am. J. Path., 1932, 8, 329) uith 
the confirmation and extension of the earlier observations of Policard 
and Doubrou' in this field. ScA'eral types of human breast carcinomas 
along AA-ith three varieties of transplantable mice tumors and normal 
control tissue Avere subjected to incineration in an electric quartz oA-en 
at G50° C. and the inorganic residue studied in dark field illumination. 
Apart from cancerous tissue remaining carbonized longer than normal 
tissue, it Avas observed that the distribution of the nuneral ash deposits 
Avas more abundant and concentrated in the tumor than in the sur- 
rounding stroma. Both nuclei and cjiioplasm of the tumor ceils more- 
over contained more ash tlian normal cells, the dejiosits being concen- 
trated toAvard the periphery of the nuclei, Avhich also contained 
more iron oxid than seen in the controls. The difference in ash con- 
tent betAVeen the neoplastic tissue and the stroma AA-as also obserA-ed 
in the rodent tumors but Ai-as not so striking as in the human material. 
The autliors felt that their results demonstrate the functional differ- 
ences betAveen cancerous groAi’ths and normal tissues, and that a close 
similarity exists between the distribution of the mineral salts in embry- 
onic and malignant ceils. 

Subcutaneous Nodules in Chronic Arthritis,— An histologic and bac- 
teriologic investigation of the subcutaneous nodules occurring in chronic 
arthritis has been carried out by Ceaavson and ETUKunA' (.Im. <J. 
Path., 1923, 8, 2S3). These structurc-s, Avhieh A'aried in size from o mm. 
or less to 3 cm., Ai'cre present in 29.3 per cent of 200 cases. They Avere 
found most frcquenily in the upper extremities, AA'cre often multiple 
and sometimes occurred bilaterally in the same location. In the gro.s.s, 
areas of necrosis surrounded by fibrous tissue A\-crc usually seen. Micro- 
scopically those necrotic areas contained many polymorphonuclear 
leukocytes and Avere surrounded by mononuclear and nuiltiiuiclcar 
<‘cUs, often shoAving a palisade arrangement similar to that seen in the 
lieart valves in rhouinatic cmlocarditis. Small absce.sses cf)ntaining 
streptococei Avere also frequently noted. A pcriA'nsetdar hilhnnmntory 
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response accompanied by endothelial swelling was present. The nodules 
were surrounded by varying amounts of fibrous tissue. The strong 
similarity noted between these structm’es, the subcutaneous nodules 
of rheumatic fever and those experimentally produced by streptococci 
of low virulence suggest to the authors a common etiologic agent. 
Macerated nodules, cultured in beef infusion broth, yielded Gram- 
positive green-producing streptococci in 12 out of 17 cases (70.6 per 
cent). 
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Immunization with Bacterial Bodies Against Tetanus. — In a further 
study, Coleman with Gunnison {Am. J. Hyg., 1931, 14, 526) states 
that during the World War Tulloch showed by the agglutination reac- 
tion that Cl. tetani could be differentiated into 4 serologic types which 
have since been extended to 9 bj'^ other workers. Tulloch investigated 
several phases of the question of type specificity and attempted to 
correlate Iris results with his clinical observations, his idea being that 
perhaps serums of greater prophylactic value could be produced if 
bacterial bodies as well as filtered toxin were used in the immunization 
of animals. These experiments -were “suggestive” but very incon- 
clusive. It has been reported by workers in China that antispore and 
antibacterial serums “practically free from antitoxin” which have type 
specific protective value against infection with Cl. tetani may be pro- 
duced in rabbits. Confirmation of this conclusion has not been possible. 
The present authors were not able to produce by any method serum with 
bacteria or spores in rabbits, goats or guinea pigs which contained anti- 
bacterial or antispore substances or antibodies effective in preventing 
tetanus infection in guinea pigs. None of these serums enlianced the 
protective value of piuely antitoxic serums. Antitoxic serums produced 
with the organisms of Cl. tetani as Avell as with toxoid are no more 
effective in preventing or delaying infection than those produced with 
filtered toxoid or toxin alone, the unitage in each case being approxi- 
mately the same. 


Mosquitoes Transported by Airplanes. — Staining Method Used in 
Determining Their Importation. — Griffitts and Griffitts (Pub. 
Heallli Rcj)., 1931, 46, 2775), by means of observations under experi- 
ment and under natural conditions, arrive at the following conclusions; 
That certain types of airplanes carry mosquitoes (particularly Aedes 
^Sypti and Culex quinquefasciatus) has been proved. With condi- 
tions at airports such as would permit of many mosquitoes getting 
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aboard, it might be expected that approximately one-fifth of the original 
number would be transported for a long distance~at least 1250 miles— 
in 1 daj', with repeated landing and the opening of doors, hatches and 
windows and refueling, unloading and loading taking place. Under 
average natui-al mosquito production conditions about airports, heavy 
infestation of aircraft (like the “loading” of planes in these experi- 
ments) would not be expected and, consequently, mosquitoes in only 
small numbers would make the trip. However, even one infected, or 
infective, Aedes fegypti might be the means of starting an epidemic. 
Notwithstanding the fact that airplanes may, or do, transport mosqui- 
toes, this mode of introduction of mosquito-borne disease is probably 
secondary in importance to the importation of infected man. With the 
relatively small number of mosquitoes carried by aircraft and the facility 
with which airplanes may be freed from mosquitoes at ports of depar- 
ture, it may safely be concluded that, while there is a recognized poten- 
tial danger, there is no obstacle to the efficient treatment of airplanes 
so as to destroy mosquitoes and avoid retardation of air traffic progress. 


Case Fatality of Communicable Disease.— Wood (J. Prev. Med., 
1932, 6, S7) states that case-fatality ratios are the proportion of deaths 
which actually occur in a known number of cases of any disease, that is, 
the number of cases per death. Case-fatality ratios indicate the com- 
pleteness of reporting of a disease and show the virulence of the disease. 
Correct case-fatality ratios depend upon complete reporting and tlic 
determined actual number of deaths among the persons whose cases 
have been reported. Correct ratios cannot be computed from the 
usual \ital statistics tabulations. The following case-fatality ratios 
are approximately correct:, diphtheria, 15 to 19 cases to 1 death; 
measles, 500 to 1 ; scarlet fever, 100 to 1 ; typhoid fever, S to 12 cases 
to 1 death; wliooping cough, 125 to 150 cases to 1 dcatli. Any state 
whose ratio of reported cases to recorded deaths falls much below those 
figures is obtaining very incomplete reporting, and therefore incomplete 
control over its quaranlinable diseases. 

Vaccine in the Prevention of the Common Cold. An Experiment. — 
Brown {Am. J. Ilyg., 1932, 15, 36) claims that the statistical results of 
the experiment show little, if any, improvement as regards common 
colds in the experimental group as a whole compared with the control 
group. Individuals in the c-xpcrimcntal group appear to have received 
some benefit. This is in accord with the findings that the group as a 
whole was not completely desensitized to the particular antigens used. 
Better results may be possible with an increased dosage of the vaccine 
or by em])ioying with each individual the particular antigens to which he 
may be shown sensitive. 

Syphilis. — Paru.vn {Am. J. Pub. Health, 1932, 22, Id I) considers 
syphilis from the point of view of the epidemiologist. He states that 
epidemiologic evidence argues for the practicability of contrt)! and 
eradication through direct jjublic health action. Syphilis appears to 
spread chiefly through a series of localized outbreaks which can be 
traced to comparatively few determinable sources; the- bidk of infection 
in the white race is concentrated in tiie cities; most of tite cases Irnvc a 
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limited period of infecti^^ty, and elimination of infectious sources ■will 
have a cumulative effect on the trend. The existence of an unknown 
percentage of subclinical cases, many of wliich are infectious, does not, 
in the opinion of the author, invalidate the major conclusion. A large 
proportion of cases are acquired from untreated and inadequately 
treated cases. These can be recognized by clim’cal examination and 
serologic tests and can be made noninfectious by treatment. By these 
available methods it seems practicable to eradicate syphilis as a public 
health problem. Crabtkee and Bishop (Ibid., p. 157) have made a 
Wassermann sm'vey of a group of negro families in Tipton County, 
Tenn. Of a total of 2323 individuals of all ages tested, 602, or 26 per 
cent, were found to have positive Wassermanns; 86.6 per cent of these 
were between the ages of 15 and 50 years. Of 562 cases placed under 
treatment and observation, 62 were classed as congenital and 464 as 
acquired syphilis. "VNTien persons are infected "with syiihilis the likeli- 
hood that it will not be apparent to females is 1.8 times that of it not 
being known to males. Of 195 cases giving a history of known primary 
lesion, 18.5 per cent cent stated that the lesion was acquired within the 
past year. Data collected allowed for the estimation that the annual 
morbidity rate for cases of acquired syphihs in Tipton County, Tenn., 
is approximately 4233 per 100,000 population. Treatment of cases is 
shown to be wholly inadequate. The likelihood of a pregnancy result- 
ing in either a stillbirth or miscarriage when either parent has a posi- 
tive Wassermann is 8.2 times that of such an occurrence when neither 
parent has a positive Wassermann. 


Study in the Epidemiology of Diphtheria in Relation to the Active 
Immunization of Certain Age Groups. — Gq-dfzey {Avi. J.P'tib. Health, 
1932, 22, 237) states that the injection of 50 to 70 per cent of children 
over 5 years of age with 3 doses of toxin-antitoxin has failed in numerous 
instances to produce any marked effect on the diphtheria incidence of 
a community. The immunization of 30 per cent or more of children 
of the under 5-year age group in addition to more than 50 per cent of 
children 5 to 9 years has in several instances produced an immediate 
and strildng decline in the diphtheria rate of the community as a whole. 
The promptness of this seeming response suggests that a high degree of 
immunity is quickly acquired by a majority of those given 3 doses of 
toxin-antitoxin. It is a matter probably of a few weeks rather than 
several months. The point is worthy of further investigation. In 
only 2 instances known to the writer has a community that had attained 
30 per cent immunization of its under 6-year age group suffered even a 
moderate epidemic. It is possible that immunization of the under 
5-year age group should not be uniformly distributed through the 
community, but should be largely concentrated in sections of highest 
prevalence if diphtheria is prevalent; if not, then in the congested areas. 
The present study is given as a. working hypothesis, worthy of trial 
as a means of quicldy ridding a community of epidemic diphtheria. 
Much more data from more varied sources are necessary to establish 
its validity. To this end uniformity in the tabulation of immunization 
statistics is a necessity. The Committee on Administrative Practice 
and all health departments should adopt the standard age grouping in 
their tables, should classify immunizations by single years of age up to 
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10 years and should annually or oftener so tabulate their material as 
to sho^v the present status. It is suggested tliat the unrecognized case 
rather than the healthy carrier is responsible for tire occult infections 
occurring epidemics or periods of high prevalence. It seems not improb- 
able that many mild nasal cases would be discovered if diligently sought. 
Such cases are the ones most likely to spread infection. Finally it 
should be clearly understood that this presentment is in no sense a plea 
for any community to stop work when it has attained a 30 per 
cent immunity. That figure may be much too low. Active immuniza- 
tion, like antitoxin, was introduced on a wholesale scale during a period 
when diphtheria was receding from a period of high epidemicity. It 
is, therefore, the more difficult to measure its effect. The immunity 
conferred may not suffice for an organism of greater invasiveness, ^^ru- 
lence and pathogenicity. In any event, the only reasonably sure 
protection for the indimdual is indmdual immunization. The one 
imvaccinated individual in the city maj"^ be tlie gas station man who 
serves an itinerant smallpox case. The one infected mosquito may bite 
a susceptible. 


A Further Study of Brucella Infection in Iowa. — Hardy and his asso- 
ciates {U. S. Pub. Hcalih Rep., 1932, 47, 1S7) report a total of 156 cases 
of undulant fever in Iowa, on the basis of tlie agglutination reaction. 
The graver forms of the disease are rare, and the disease is not regarded 
as an important health hazard. Cases generally were sporadic though 
3 cases were traced to one herd and 2 to another. Farmers and farmers’ 
ndves contributed about one-half of tlie cases with the remainder scat- 
tered in different groups of the population. As is usually true, males 
greatly outnumbered females among tliose infected. There was no 
case below the age of 10 years. Hogs and cattle are of about equal 
importance as somccs of infection. The patients infected from hogs 
suffer a more severe form of infection than hose infected from cattle. 
In 3 cases Brucella melitensis, variety ahorins, were isolated from the 
human case and from the animal suspected of being the source of the 
disease. 
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The Oxidation of Cystin in a Nonaqueous System.— Geriut Toen.vii:s 
and TilF.onoRF. F. L.wine (Lankenau Research Institute, Pliiladeljihia). 
Of the 7 theoretically ])os.siblc compounds, 2 acid.s and 5 anhydrids, 
that arc, according to the state of oxidation of suljiinir, intcTmediate 
between cystin and cystcic acid, none has been istdated a.s yet. The 
authors attempted to devise a method by which .><01110 of tlasc com- 
pounds could be prcjiarcd. Since oxidation in aqucou.>< medium .seems 
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to involve splitting of the -S-S- linkage and formation of eysteic acid 
as a consequence, it was attempted to dissolve and oxidize cystin in a 
nonaqueous and nonalcoholic medium, in order to avert splitting 'of 
the sulphur linkage. Intending to avoid the necessity of obtaining the 
desired solubility in a nonaqueous medium by a change of the molecule 
by substitution, the authors studied the formation and solubility of 
salts of cystin in the absence of water. It was, found that cystin dis- 
solves easily in a methylalcoholic 1 N HCl solution and that the specific 
rotation in such a solution is little different from that of an aqueous 
HCl solution of the same concentration. In the alcoholic solution, 
howe^'er, esterfication takes place on standing. A satisfactory system 
was found in an anliydrous solution of perchloric acid in acetonitrile. 
A solution of 70 per cent aqueous perchloric acid in acetonitrile is made 
anyhydrous by addition of an amount of acetic anhydrid equivalent to 
the water present. In this medium perchloric acid dissolves an equiva- 
lent amount of cystin and the solution appears stable for at least 
4 weeks. Cystin, when oxidized in such a solution by benzoylhydro- 
peroxid at low temperatures, takes up a maximum of 4 oxygen and 
a precipitate is obtained which is not uniform in composition but 
approaches the formula 2 R-SO 2 -SO 2 -R + 1 HCIO 4 . This product is 
extremely hygi-oscopic and the acidity of its aqueous solution increases 
rapidly with time, approaching 1 acid for each sulphur. The aqueous 
solution is capable of reducing iodin as well as of oxidizing potassium 
iodid. While the nitroprussid test for -SH groups is not produced by 
the compound in presence of cyanid, a strong test is given if subsequent 
to the action of iodid, which is oxidized to iodin, cyanid is applied. 


A Study of the Nonfermentable Fraction of "Blood Sugar.” — 
F. M. Kebn and L. S. Smelo (Department of Physiological Chemistry, 
University of Pennsylvania). It has been known for some years that 
the total reducing power of blood, as measured by the reduction of 
alkaline copper solutions, represents other substances besides "true” 
sugar. The nonsugar reducing substances ("saccharoid”) may be dis- 
tinguished from the sugar, since they are not, fermentable by yeast. 
Under certain conditions (such as high blood sugar) the indirect tech- 
nique of Somogyi for the determination of the "saccharoid” was unre- 
liable. Excellent results were obtained when the "residual reduction” 
was determined directly, using the Shaffer-Hartmann reagent (modi- 
fied by Somogyi) and filtrates obtained by the Folin-Wu technique 
from blood which had stood in contact with a washed, active yeast 
suspension. 

The quantity of "saccharoid” in dogs' blood was found to be 27 mg. 
(=*=6 mg.) per 100 cc., while in cats' Hood it had an average value of 
32 mg. These figures are practically identical with that usually accepted 
for human Ulood. This value has been found to be practically inde- 
pendent of variations in diet, which have included meat exclusively 
(lor 2S days), high protein (for 50 days), low protein-high carbohydrate 
(for 21 days), and a mixed hospital regimen (30 days). 

It was not possible to demonstrate a diurnal variation in the sac- 
charoid content of blood. The administration of insulin and adrenalin 
produced the usual changes in total reducing substances, but the 
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“sacchafoid” remained unchanged in quantity. Fasting (for 72 to 
9G hours) is the only experimental condition thus far encountered which 
appears to have caused a change (slight diminution) in the v.alue of 
the “saccharoid.” 


Acute Experimental Glomerulitis.— Neie McLeod and George G. 
Finney (Medical Clinic, Scliool of Medicine, Johns Hopkins Univer- 
sity, Baltimore). Focal, scattered glomerular lesions and more diffuse 
changes involving glomeruli, tubules and interstitial tissue were pro- 
duced by injection of heated suspensions of green streptococci into the 
left renal artery of rabbits. The uninjected right kidney served as a 
control and proved to be normal in ever5' case. Lesions Avere produced 
in 16 per cent of 24 normal rabbits and in 45 per cent of 33 animals 
which had been rendered skin-h^qjersensitive by repeated intraciitaneous 
injections of green streptococci. In the "sensitized” group tlie develop- 
ment of glomerulitis bore no relation to the degi’ee of skin sensiti\4ty, 
to the presence of a secondary skin reaction, or to a specific eye reaction. 
Of four strains of green streptococcus used, two produced renal lesions 
more readily than did the others. Glomerular changes included epi- 
tlielial and endothelial cell proliferation, crescent formation, cellular 
exudate, fibrin deposits. It is suggested that this glomerulitis is not a 
reflection of an allergic state. 


Tumors in Frogs.— B. Lucre (Laboratory of Patliology, University 
of Pennsylvania). This preliminary report is based upon a study of 
IS frogs (R. pipiens) with renal tumors. The tumors were generally 
located in botli kidneys, and appeared as whitish nodules. Histologic- 
ally they corresponded with adenocarcinomas. The nature of tins 
neoplastic disease is being investigated. 
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